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SUMMARY

The natural frequencies and dynamic responées of the NERVA 400E engine
thrust train were determined for Nuclear Space Operations (NSO), and Earth-
Orbital Shuttie (EOS) during launch and boost conditions. For NSO, a "mini-tank
configuration was analyzed with the forward end of the upper truss assumed fixed
at the stage/mini-tank interface. For EOS, both a mini-~tank and an "engine only"
configuration were analyzed for a specific Engine Assembly Support (EAS) stiff-
ness. For all cases the effect of the shield on.dynamic response characteristics
was determined by performing parallel analyses with and without the shield. Gim-
baling loads were not generated as that effort was scheduled after the termination

date.

The analysis, while demonstrating the adequacy of the engine design, re-
vealed serious deficiencies in the EAS. Responses at the unsupported.ends of
the eﬁgine are excessive. Responses at the nuclear subsystem interface appear
acceptable. It is recommended that additional analysis and design effort be
expended upon the EAS to ensure that all engine responses stay withip reasonable
bounds. In particular, the inclusion of damping in the EAS should be given
careful consideration in all future designs. Supports at the ends of the engine

appear necessary during launch.
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NERVA 400E THRUST TRAIN
DYNAMIC ANALYSIS

I. INTRODUCTION

The purpose of this analysis'wés to determine the natural frequencies and
dynamic responses and loads of the NERVA 400E thrust train for Earth Ofbital
Shuttle (EOS) and Nuclear Space Operation (NSO). The following six "cases" were
analyzed. For EOS, both .a mini-tank and an "engine only" configuration were
analyzed for a specific Engine Assembly Support (EAS) stiffness. For NSO, only
‘the mini-tank configuration's response was investigated. For both EOS and NSO
parallel analyses were performed with and without the shield to determine its
effect on the thrust train loads. Table 1 and Figures 1, 2, and 3 show, con-
ceptually, these six cases and their identification. Figure 4 shows the major

engine interfaces and corresponding grid points and engine stations.

For each of the six cases the natural frequencies and mode shapes were
determined. A subset of these normal modes were then used as ihe degrees of
freedom to describe the engine characteristics for the dfﬁamic response calcula-
tions. For EOS the system input consisted of the data of Reference 1. For NSO
the input was the same as that for NSO in Reference 2. In each case a frequency
response analysis was run and loads determined. Table 2 is a summafy of the
natural frequencies for all cases. Tables 3, 4, and 5 summarize interface dis-
placement and acceleration responses, while Tables 6, 7, and 8 summarize the
interface loads, for EOS engine only, EOS mini-tank, and NSO respectively. In

Tables 6, 7, and 8 the key to the columm headings is as follows:

BM-1: ' .Bending Moment in the X-Y Plane
BM—Z : " n n 11 x_z "
s-1: Shear in the X-Y Plane

S_z : " 11 " x_Z "

Axial: Axial Load

Torque: Torsional Bending Moment

The engine coordinate system is defined. in Reference 3, and is shown in

Figure 5. The actuator loads are summarized in Table 9.
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Section II presents the details of the analysis for EOS and NSO.

Section III contains a list of references, including the drawings from

which the engine was modeled, and the tables and figures referenced in this report.

Appendix A is a listing of the basic BULK DATA decks for each of the six
cases of Table 1. Appendix B is a list of the multi-point constraint (MPC)

equations used to model the mini-tank.

I1I. TECHNICAL DISCUSSION

» The structural dynamic analysis of the NERVA 400E engine thrust train was
accomplished using the NASTRAN computer program and the all new three dimensional
model, as promised in Reference 2. The basic engine model consisted of 456 un-
constrained degrees of freedom and was an assembly of metric and scalar finite
elements. All structural mass was "lumped"‘at the grid points as translational
inertia only. The inertia of any nonstructural'mass items however was accurately
accounted for by the inclusion of all significant terms of the item's mass matrix.
Table 10 is a listing and identification of the degrees of freedom of the basic

-

engine model.

The mini-tank, when required, was incorporated into the basic engine model
uéing a modal synthesis technique per Reference 4. Since all cargo bay interféce
pointé were assumed ﬁo be in phase, and since the truss/mini-tank interface portion
of the tank was reinforced, adequate representation of the mini-tank was achieved
using the three traqslational'rigid body modes plus the six lowest free-free elastic
modes for the first (m = 1) ﬁarmonic. The fiberglass truss members connecting the
mini-tank to the stage and Upper Thrust Structure (UTS) were assumed to carry axial
loads only. The mini-tank was assumed empty for all analyses. Figure 6 shows
the geometry and nodal breakdown used to determine the mini-tank modes. Table il
is a list of the generalized mass and stiffness values used for the mini-tank
synthesis and the natural frequencies of its elastiﬁ modes. Appendix B is a list-

ing of the multi-point constraint (MPC) equations used to model the mini-tank.

The Engine Assembly Support system (EAS) was modeled as a combination of
scalar springs so chosen as to keep the EAS natural frequencies above the highest

EOS input frequency. These '"springs" were connected between the engine attach
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points and the shuttle cargo bay floor (see Figure 4). Table 12 is a list of
these spring stiffnesses. No damping was included in the EAS design and it is
believed that this contributed appreciably to the very high responses shown.for
the "engine only" cases (Cases 1 & 2). It is recommended that all future engine
analyses include the EAS as part of the engine design, and that some type of

external damping be incorporated in the initial analyses.

The Nuclear Subsystem (NSS) was modeled as the scalar system shown on
Figure 7. It was intended to replace this simplified NSS with a modal model for
the final analyses, but termination of the program precluded achieving this goal

even though the required data were available.

Sections A and B present the detailed results for EOS and NSO respectively.
Section III contains a list of references. Listings of the basic BULK DATA deck
for each of the three major configurations (EOS engine only, EOS mini-tank, NSO)

appear in Appendix A.
A, PRESENTATION OF RESULTS FOR EOS

This section presents the results of the dynémic analysis of the
NERVA 400E engine thrust train for EOS launch and boost. Two major configurations
vere analyzed: "engine only" (Cases i & 2) and engine with mini-tank (Cases 5 & 6),
0dd numbered cases (1 & 5) refer to configurations with the shield and even numbered
cases (2 & 6) to an engine without the éhield. »The same EAS was used for both
analyses, although the mini-tank has the effect of an additional restraint on the
engine as it was ‘assumed fixed at the forward end of fhe cargo bay. However, all
cargo bay interfaces were considered as ''driven" points for purposes of analysis.
At this point of the. analysis no attention had been given to the need, if any,

for a separate mini-tank support.

-

The loading was that of Réference 1. There were no engine natural
frequencies below 20 Hz, so only the 10-35 Hz range was of interest. As no de-
tailed spectral breakdown was availablé it was impossible to run a transient
forcing function exhibiting the desired harmonic decay indicated in Reference 1.
Instead, a frequency response analysis was run using the maximum loads, encountered

at Cut-Off/Separation, i.e., 1.5g longitudinal (X) and 1.0g lateral (Y&Z), over
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the 10 to 35 Hz range. The interpretation of the results of such an analysis

is always open to speculation; i.e., just what do they mean, and how are they to
be used to realistically evaluate the design. For example, Table 13 shows a
typical acceleration response over the frequency range of interest. If the re-
spbnse at each frequency is merely summed, this assumes that the full power of
the input is available at each and every frequency of the spectrum simultaneously
"and in phase. Such an assumption, while usually providing a conservative upper
bound to the response, is hardly realistic. A more frequently used method of
data reduction is a type of weighted average of the results whereby the response
at each frequency is squared, then summed, and finally the square root taken of
this sum. This root-sum-square method (RSS) has some usefulness if nothing is
known of the system response characteristics, -as it will,.normally,.yield con-
servative results. However, in the case of the NERVA 400E engine thrust train,
as in most elastic structures, the response is typically of a ''marrow band" type,
i.e., most of the response occurs in a narro&'band centered about each natural
frequency of the system. The RSS method can then Se applied to che.responses

in each of these bands to obtain the total>response. Such an approach stiil
assumes that the full power of the input is available at each natural frequency
and- that all normal modes of the system respond in phase, both conservative
assumptions} However, lacking a more detailed spectral breakdown of the input
excitation, it is believed to be the most realistic method of interpreting the
results of this type of analysis for this particular structure. Therefore, all
data presented for EOS are rms vaiues assumiﬁg a narrow band response with the
full input power being available and in phase at each natural frequency of the
system. Table 13 shows the results of the three types of data reduction for the

typical acceleration response shown.

Tables 14, 15, 16, and 17 list and identify all natural frequencies
ﬁp to twice the highest input frequency for Cases 1, 2, 5, and 6 respectively.
Figures 8, 9, 10, and 11 show the_corresponding normal mode shapes. Tables
3, 4, 6, and 7 are summary tables of the rms displacement and acceleration re-
sponses and thrust train loads for these same cases. It is important to note
that while removal of the shield predictably raises the engine natural fre-
quencies, its effect on the responses and loads is not wniform throughout the

thrust train.
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B. PRESENTATION OF RESULTS FOR NSO

This section presents the results of the dynamic énalysis of the
NERVA-400E engine thrust train for NSO. The mini-tank configuration was analyzed
both with and without the shield as Cases 7 and 8 respectively. The upper truss
was assumed fixed at the stage for the analysis, the truss/mini-tank/truss/engine
assemblage forming essentially a cantilevered beam. The input consisted of the
random accelerations characterized by the Power Speétral Density curves shown
in Figures 12 and 13 for the TPA and Nozzle, respectively. All loads were
applied simultaneously aléng each of the three coordinate axes over the 0-100 Hz

range, All responses are 30 values.

Tables 18 and 19 list and identify the engine natural frequencies
below 100 Hz for NSO, and Figures 14 and 15 are the fourteen lowest mode shapes
for Cases 7 and 8 respectively. Tables 5 and 8 are the displacements and

accelerations, and interface loads, for these same cases.
I1I. REFERENCES

1. Memo, NASA S&E-ASTM-AA(71-46), '"Acceleration Loads for Earth Orbital
Shuttle (EOS) Launch", July 30, 1971 ”

2. =~ ANSC Memo N8120:053, To W. E. Stephens from U. A. Pineda, Subject:
"Transmittal of Report N8120R:71-003, 'Launch and Nuclear Space Operation
Vibration', Project 110", dated 7 July 1971

3. 'ANSC Memo N8610:011M, To K. Sato from A. D. Cornell, Subject:

"Engine Coordinate System'", dated 2 June 1971

4, NASA SP-221, "The NASTRAN Theoretical Manual", September 1970

5. The following Aerojet drawings were used:
1137400E Engine Layout
1138808A Pressure Vessel and Closure .
11380004 Nozzle '
1137992C Nozzle Extension

11384200 Gimbal Assembly
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Gimbal Pivot

- UTS

LTS
External Shield
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FIGURE 9-2

f = 24.121 Hz
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FIGURE 9-3

f = 35.409 Hz
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FIGURE 9-4
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FIGURE 9-6

f=41.13 Hz
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FIGURE 9-9

f = 62.90 Hz

PN YT I e

PR
RSN O

deer g amed

PP ST
et g e
b e g,
foe e cpot e

Trh)
T...v~.~. .
wT..».c.?'s\

AN aand J

EE A I
b e
[ S
b el
RS SV P
e rh s d
D L ] 4 & -

- -"-co.-
LeljlllT

—
+ A (=] —t

L)

>i

b pragana

R L]

PR IR T PRy S

SR SRS
PR S
LIRS IR )

D N T s

0 4
PR Spew
PR SR
Lo

DIETRAREY ST SN
R I
B R T Y
LRI S
-

+

PP S S
fbroal ol
e ferde s

P R

- ....o.mvrso NP SN

DUFUTP QT
A YT

-
+

£

~ SNOILIVWY¥O0430.7TVAOW

o

NI

i

ENGINE STATION - INCHES




B T T T

L]
.
~ .
o~
(@] .
[ H .
~
™~
.. .
o . .
o .
o~
—~
0 . R R
= it
NG SN
L
1]
[V9)
X
. . [ &)
N ") =
o=} ”_. '
0 o ‘o
< - o
. e .
-4 -
R 1 <
g B
I w
o o “ l \y
7 1 2
o &
] .
- .
T .
. n H . | .
. . ”H‘ o-.v.”
. . L MR
: .. . e
L . :
. ] PN . ok .
. - r....'a REE Y PR S v...._x...A. PR I RS
ia. P O .v;l_. .- e a e Bead o .0...*'.>|
. . . e el el NI EEE R L
s . boad. ] PO SO EUP - PORERAWINEY PENEPN . an
. ) 1. ..u. .T...l*.y.“p rﬂl m..‘ \ .0.....'ch .- Y.Pltm -bom ey
. . . ROTDE RPeRS bo bt e beic She v i biaaey - +b.~..~..€v| cotad poame
[ORTy PR 4.......4?\ R e R QFUDGDUNE ; TYRONPUD BRI
s dbpes R aar ...;*.....' vem f b o b e s
L] o .

. SNOVILVWHO043Id.IVAOW

[ ) r

— .




:72~-027

N8120R

FIGURE 10-1
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FIGURE 10-2
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FIGURE 10-3

£ = 27.494 Hz
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FIGURE 10-5
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FIGURE 10-8
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FIGURE 10-9
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FIGURE 10-10
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FIGURE 10-12
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FIGURE 10-13
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FIGURE 10-15
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FIGURE 11-1
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FIGURE 11-2
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FIGURE 11-3
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FIGURE 11-4
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FIGURE 11-5
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FIGURE 11-6
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FIGURE 11-7
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FIGURE 11-8
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FIGURE 11-9
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" FIGURE 11-10
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FIGURE 11-11
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FIGURE 12

NERVA TPA INPUT ACCELERATION SPECTRA

g2/Hz vs. Hz
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FIGURE 13

NERVA NOZZLE MANIFOLD INPUT ACCELERATION SPECTRA

gZ/Hz_vs. Hz
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FIGURE 14-1
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FIGURE 14-3
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FIGURE 14-4
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FIGURE 14-5
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FIGURE 14-6

g
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FIGURE 14-7
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FIGURE 14-8

f =27.422 Hz
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FIGURE 14-10

f = 34.877 Hz
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FIGURE 14-11
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FIGURE 14-12
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FIGURE 14-13
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FIGURE 14-14

<.

59.147 Hz

f =

EECIR I I TR0 SP Y
.,.L. T

+ -
peo by

T

P e

Sria et e
4 daes

bt - e
B N L T B

U S

I EERTEFETTS RPNy PP

Cotemme b e s

bos g
[ SRy

PSSR UPNPNE

[T TSP R
Coae e

PO S

R By

1) ¢

A

e 0

>

PN

RSN
BY SN —bed s o
I IR
(3 SYSPIRO B e
[EPEDUINY SR
N PEETIEE IS N I

s

+

LR SR O

P O S
PP P PP

PRrT Oy Sy NIORRY RNy G GO

debd ot it
DR PN

e e

cesaf oo
crma b aia.
ERCIT I RSP

—
+

’

« SNOILVWYO0430.1VAOW

o ~—

NI .

400

100

ENGINE STATION - INCHES




— v aem [N [ e Lt
- B e s A % v 7 i Ve —— = - o————————- o 8 % 448 Svppnmiha ek 0P b . e o oeen .
1 9 -
- . B
PR

.r.—ﬂ»...u ..lu _‘PLH:‘. vs-iwvu(l., ..vw. PO SR f.-..ﬂnv ceva o m
~ LTI LR e oee . . IO RS - b o o - <r
o~ FRR TR SO e d ' CW IR SRS
o TN G P ”.ov.”.t.l. ety e
] : S
o s
™~ 12
. e
o ...
(] « * Ceee e e
(9] R e e she.
-t . e
<) RO
- .....—. ‘e
PR SN
P
SIS
R FEES .
PR
BECICRSY S
e e
seaiae bd -
.A.' HERL I S
LR A IR Y wd
ol
o
N <
o n
(3] =z
el Q
- =
~ s
- N
. U w
- . M =
:_J (&)
. =
4 Ul
m — v .
= -
. . R i ]
cpaeanld
N 1) gt e b4
. e », .nb....»?_ﬂ
. E . — i
] - RN I wﬂ.....¢.?.
. . e b i e IO IR S
' Gt o 4 ] AT N
. . B .?...~. ..4.”;.0_.
. — s e aen . —pte
. 31 —v .m.uh.kuf..LA
. o ;......i.-. ﬁl.,.' . [Py S YR
el Ry smdipe [ RRIENPEN [
w... I W S ‘e RITY Ur...,* .-
A

+]

~— Ll
(=] Ly . + o - -

) , Coxd v >1 NE

. . « SNOI1YWY0330.7VAOW

! L. - : . i rd



:72-027

N8120R

FIGURE 15-2

f =-2.369 Hz
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FIGURE 15-3
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FIGURE 15-5
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FIGURE 15-6

=-14.144 Hz
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FIGURE 15-7

27.835 Hz
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FIGURE 15-8
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FIGURE 15-9
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FIGURE 15-10
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FIGURE 15-13
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FIGURE 15-14
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TABLE 1

400E THRUST TRAIN ANALYSES

P

N8120R:72~-027

ENGINE MINI-TANK
ONLY
EOS - .Case 1 .& 2 Case 5 & 6
NSO Case 7 & 8

0dd number cases are with shield

Even

n

“without shield




N8120R:72-027

TABLE 2

SUMMARY OF ENGINE NATURAL FREQUENCIES

0 - 100 Hz
CONFIGURATION: EOS  EOS NSO

n/case 1 2 5 6 ' 7 8

1 23.908  24.062 23.944  24.074 2,074 2.162
2 | 23.968  24.121 24,053  24.141 2.322  2.369
3 27.984  35.409 27.494  31.28 2.858 3.966
4 28,093  35.74 31.428 . 39.26 6.897 9.291
5 33.644  40.74 33.956  40.28 8.457 9.931
6 40.02  41.13 136,942 41.95 9.561  14.144
7 40.51 46.23  40.47 42.25 27.076  27.835 .
8 40.87  49.96 40.91  47.54 27.422 28.592
9 58.49 62.90 41.80 54.38 33.507  36.321
10 58.85 72.48 56.98 ©  59.09 3.877  53.025

11 60.05 81.31 58.98 64.78 43.085  56.869
2 61.13  101.49 61.02 73.11 43.482  63.672
13 : 712,47 - 6L 101.26 57.358  69.558
14 79.12 -- 63.15 - 59.147  71.857
15 © 83.03 - 72.96 — 63.145 77.&38
16 87.03 - 84 .64 — 69.430  101.248
17 ' 98.26 - 92.0 --  84.448 -
.18 113.63 - 95.23 . - 91.560 -

19 - - 105.06 -- ° 104.389  --



Grid Point

2000
2050
3020
3050
4030
5010
6010
6040

6061

6070

6080
6130
7030
8060
8300

8400

TARLE 3

'+ EOS ' (ENGINE ONLY)

SUMMARY OF COORDINATE RESPONSES

(all values rms)

WITH SHIELD
Acceleration - g's Displacement ~ inches

X ¥ 3z X Y 2
71.91 37.6 59.8 .086 .854 .866
7.47 10.5 10.5 .082 J167 165
7.40 4,64 4.78 .081 .054 .054 .
7.4 4.5 4.7 081 .049 051
7.4 4.6 4.5 .081 .059 .058
7.4 5.0 4.9 .081 .065 .064
8.6 1.1 11.1 .092 144 L144
9.6 24,3 24.3 .101 L311 312
10.8 29.1 29.0 .113 372 2372
10.4 31.6 31L.4 .109 403 .4(?2
10.4 - - L1111 - -
10.3 - - : .109 - -
10.43 32.8: 32.6 .109 .418 J416
11.7 39.2 38. .128 V497 484
10.44 - - .110 - - ,
10.5 - - .112 - -

WITHOUT SHIELD

Acceleration - g's

.o

Displacement - inches

¥ ¥ Z
6.98 88, 88,
6.6 7.0 171
6.5 6.2 6.6
6.5 5.63° 6.1
6.3 4.2 4.2
6.3 4,22 4.
6.2 7.0 6.4
6.97  15.4- 13.3
8, 19.4  16.5
7.7 2.2 17.9
8.5 - -
8.7 - -
7.1 22,3 18.7
8.43  29.2  22.7
8.81 - -
8.6 - -

X Y 4
076 1.403 1.407
073 279 .281
072 067 .070
.072 .055 .058
.070 .048 .048

070 .049 .049
.069 069 .066
.076 .132 .119
.085 .163 144
.082 ?177 .153
.086 - -
.086 - -
.082 .185 .162
.087 .236 .193
.087 - -
.087 - -

LZ0-2L:¥OZIBN



Grid Point

2000
2050
3020
3050
4030
5010

- 6010

6061
6056
6080
6130
7030
8060
8300

8400

o

TABLE 4 b

EOS (MINI-TANK CONFIGURATION)

SUMMARY OF COORDINATE RESPONSES

(all values rms)

WITH SHIELD

Acceleration - g's

X ¥ 7
8.75 32.6 35,7
8.3 4.01 5.54
8.23 5.43 5.73
8.21 5.51 5.73
8.22  4.26 4.46
8.21 4.12 4,34
9.25 5.13 5.34
9.93 10. 36 9.17

10.89 12,44 10.42
10.42 13.56  10.94
10,38 - -
10.40 - -
10.21 14,18 11.04
889 16.22 8.29
10,32 - -
10.27 - -

Displacement -~ inches

X Y Z
.096 .393 .48
.092 .066 094
091 .059 062
091 .060 061

091 .053 054

.091 .054 054
.101 076 .067
.108 145 .10
117 A7 .117

213 185 121
113 - -
.113 - -
JA100 .193 L122
099,217 .090
112 - -

112 - ) -

——— - -

WITHOUT SHIELD

Acceleration - g's

Dieplacement - inches

X ¥ 7
5.3 31.6 34,
5.03 5.58 6.6
4,99 3.78 3.73
4.97 3.73 ° 3.67
4.85 2.83 2.87
4.84 2.74 4.76
4.69 3.3 2.72
5.03 6.1° 3.1
5.49 7.52 3.3
5.3 8.27 3.3
5.35 - -
5.34 - -
5.24 8.83 3.30
4.95 10.94 2,35
5.3 - -
5.33 - -

X Y 2
.065 475 .521
.062 .096 .109
.061 .047 .049
.061 .045 .046
.060 .036 .036
060 036 .034
.058 .043 .034
.062 071 .037
.067 .086 .039
.065 .094 .039
.065 - -

.065 - -

.064 .10 .039
061 12 .027
.064 - -

064

LT0~TLHOZTEN



Crid Point

2000
2050
3020
3050
4030
5010
' 6010
6040
6061
6070
6080
6130
7030
8060
8300

8400

TABLE 3

§50

SUMMARY OF 30 COORDINATE RESPONSES 0 - 100 Hz

(all values rms)

WITHOUT SHIELD

Acceleration - g's

WITH SHIELD

Acceleration -~ g's . Displacement ~ inches

X ¥ 7 X Y 2
213 90.2 35.7 .082 .204 .221
1.54 1.54 1.54 .079 .079 .079
1.50 1.06 1.3 .08 072 .073
1.49 0.84 1.03 .079 073 074
1.79 1.41 2.2 .076 .107 .11
1.85 1.65 2.58 .075 .113 117
5.9 2.04 2.8 .069 2125 .128
8.87 2.46 2.22 .081 .133 134
2.17 - 2.17 2.17 134 134 134
2.21 2.79 2.67 .109 .135 133

4.04 - - .099 - -

4,24 - - 096 - -
2,17 3.51 .15 (1047 L1337 a3
.89 5.7 6.02 076 1312 089

C4.28 - - .098 - .

4.09 - - " .100 - -

Displacement - inches

X ¥ Z
1.66 25.1 46.6
1.54 1.54 1.53
1.53 1.65 1.87
1.52 0.96 1.26
1.44 8.05 7.42

.1.43 8.96 8.56
1,27 8.42 8.15
1.48 3.86 3.48
2.21 2.21 2.21
1.90 2.94 2.65
4.76 - -
2.61 - -

"1.96 nn 3.14
5.1 6.22 6.43
4.19 - -
4.93 - -

X Y Z
.083 .192 +205
.079 079 079,
.0786 .0728 .0737
.0784 .0738 .0750
.0737 .1063 .1092
0734 L1125 .1158
.0684 .1237 21266
.0852 .1311 .1322

-.1324 «1324 #1324
.1108  .1338 .1311
.104 - -
.099 - -
+1066 .1322 .1290
.0773 .1268 .0872
.1004 - -
+1046 - -

LZ0-2L:¥0Z18N



TABLE 6

EOS (ENGINE ONLY) ! »
SUMMARY OF THRUST TRAIN LOADS

(all values rms)

WITH SHIELD

WITHOUT' SHIELD
-+ 106 -3 g -3 -6 -5 ' =3 S A =6
¢in-1b x 10 ) (ibs x 10 7)) (lbs x 10 ) fin-1b x 10 ) (in-1b x 10 7) (lbs x 10 °) (lbs x 10 ) (in-1b x 107 )
Crid Point BM-1 BM-2 - S-1 §-2 " Axial Torque BM-1 BM-2 §-1 5-2 Axial _'Ii)_r_(nx_e_
*+)  1.62  1.68 2.9 23.7 371 .0 2.57  2.58  36.6  36.8 3.38 0
2050 ., 460 1.65 . 20.53  21.15° 6.89 .045 2.5 2.54  33.4  33.6 6.23 .037
) 2.56 2,62 21,77 22.33 8.6 L0458 4.07.  4.08  35.7  35.9 .74 .037
020y 258 2.62 22.08 . 22.6 9.84 .048 4.07  4.08 36,5  36.6 8.84 .037
“) 295 3.04 22.08  22.6 9.84 .045 476 477 36.5 36,7 8.84 ,037
030y 295 3.04 41.7  45.8 9.61 045 4,77 498 48, 50. 2.5 .040
(+)  4.68 5.3 43.4 47,3 3.2 .04 1.70 1.75  49.2  50.8 31.8 .040
4030 () 468 5.3 44.5 48,1 3.6 045 1.70 1.75  49.7  5l.4 33.7 ,040
+)  4.86  5.53 4.5 48.1 3.6 .045 1.67 1.75  49.7  Sl.4 33.7 .040
000y 486 5.53 45.4 48,9 4.8 .045 1.67  1.75  50.3  51.8 35.2 .040
s O 5.07  5.76 45.4  48.9 4.8 .045 1.7 1.8 50.3  51.8 35.2 .040
(<) 5.06 4.9 49. 52.6 10.7 1.23 1.69 1.4 51.6  53.9 40.8 .274
(+) 5.5 5.5 49. 52.6 10.7 1.23 1.90  1.62  S1.6  53.9 40.8 .27
6000 ( y 556  5.54 206, 207, - 129. 1.22 .90  1.62 L. 61.3 3.4 ,272
*+) 318  3.16  206.  207. 129, 1.22 1.08 .908  71. 61.3 33.4 212
6010 () .53 .50 107.  107. 44.3 v 1.08 .908 70, 60.5 32.7 272
) .75 .79 107, 107 44.3 .37 .256  .208  70. 60.5 32.7 2712
6020 (). 35 .79 94.6  95. 38, .37 .256  .208  63. 54.3 28.4 272
0 025 .019 2.5 1.81 2.42 0 016 .013  1.60  1.31 1.66 0
-V 023 .019 218 1.82 2.4 0 TL012 013 14 131 1.67 0
M0 42 .04 ,0095  2.66  1.85 2.6 0 010 .007  1.98  1.34 1.53 0
(-2) .04 L0095  2.62  1.85 2.6 ‘0 009 .007  1.67  1.% 1.53 0

LZ0-TLMOZTIBN



Grid Point

2050

3020

3050

4030

5000

5010

6000

6010

6020

7030

+)
)

+)
-)

)

")
)

)
-)

*+)’

+)
-)

+)
)

+Y)
-Y)
(+2)
-2)

WITH SHIELD

TABLE 7

EOS (MINI-TANK CONFIGURATION)

SUMMARY OF THRUS?T TRAIN LOADS

(all values rms)

(1n-1b x 107%)

BM-1

1.85
1.83

2.88
2.88

3.34
3.34

5.02
5.02

5.19
5.19

5.37
5.35

5.80
5.80

3.40
.654

.73
.73

BM-2

12,12

2.08

3.33
3.33

3.89
3.89

3.64
3.64

3.78

3.78

3.94
3.19

3.60
3.60

2.01
+295

.923
.923

067
067
.033
.033

(1bs x 1073)
1 52
26,03 30.04
23.13  27.26
24.37  29.05
24,58 29.63
2.58  29.63
9.52 , 48.26
40.58  48.63
41.56  49.53
41.56  49.53
42.31  50.14
42.31  50.14
45.80  53.21
45.81 . 53.21
208.94  142.24
208.94  142.24
115.02  54.99
115,02 54.99
103,63 45,13
14.5 6.54
12.71 6.54
6.53 6.46
8.76 6.46

Axial

" 3.83
7.13

8.91

' 10.21

10.21

5.53

5.01
7.11

7.11
8.94

8.94
15.8

15.8
124.79

124.79
32.96

32.96
26.

7.17
6.77
13.30

13.30

(b x 1073 (1n-1b x 107%)

Torque

0
052

.052
.052

.052
.055

.055
.055

.055
.055

055
1.46

1.46
1.46

1.46
.316

.316
«316

* WITHOUT SHIELD

(in-1b x

BM~1

2.27
2.24

3.61
3.61

4.23
4.24

2.06
2.06

2.07
2.07
2.11
2,10

2,29

2.29

1.31
1.31

.329
.329

1074

BM-2

2.48
2.44

3.96
3.96

4.64
4.65

429
.56

$248
.248

.15
15

066
.066

.03

- .015

.015

(1bs x 1073)
1 52
2.4  35.6
29.76  32.75
31.94  35.22
32.75  36.18
32.75  36.18
42,82 44.73
42,90  44.5
43,34 -44.85
43.34 44.85
43.61  45.
43.61 45,
44.51  46.
44,51 46,
83.86  8.76
83.86  8.76
83.08 8.46
83.08 8.46
76.8 6.7
2.56  2.01
2.48  2.91
10.24  2.88
12.16  2.88

(1bs x 107%)

Axial

2.55
4.72

5.85
6.67

6.67
20.97

26.44
27.84

27.84
29,

29,
33.3

33.3
18,44

- 18,44

17.89

17.89
14,92

11.19
10.84
2.4
2.4

(in-1b x 10'6)

Torque

0
.035

.035
.035

035
.037

037
.037

037
.037

.037
.108

.108
104

.104
104

.104
.104

o O o ©

£20-7L*30CT8N



TABLE 8
: . NS0

SUMMARY OF 30 THRUST TRAIN LOADS 0 - 100 Hz

(all values rms)

WITH SHIELD WITHOUT SHIELD
= (ta-1b x 107%) "(1bs x 1073) (1bs x 107 (1n-1b x 107%) (1n-1b x 10°6) (1bs x 1073) (1bs x 1073)  (tn-1b x 1075)
Crid Point  BM-1 BM-2 s-1 s-2 Axial Torque BM-1 BM-2  §-1 $-2 Axial Torque
) .841 .81 5.2 5.9 4.5 0 .343 .535 335 376 5.85 0
2050 38 77 153 1. 8.4 .023 .335 507 6.6 9.97 10.2 .539
+) .561 .64 207 20.2 10.4 .023 .an 410 7054 12.62 12.52 .539
020 .57 64 23, 22.2 11.9 .023 a7 410 8.08  13.67 4.2 .539
(+) .83 .90 213, 22.2 11‘.9 .023 462 560 8.08 13.67 14.2 .539
00y s 91 152 13.6 143.6 .047 .457 561 11.08  3.99 174.7 .634
“ .57 64 135 12.1 153. .047 .508 470 5.91 3.86 182.9 .635
4030y .57 66 12,9 11.3 155.2 .047 .508 470 4.8 S.4 184.3 635
) .63 67 12,9 11.3 155.2 .047 .518 478 448 S.4 184.3 .635
3000 (y .63 .67 12.3  10.6 157.1 .047 .518 478 3.88  7.09 185.3 .635
\
) .69 g1 12,3 1046 157.1 .047 .519 494 3,88 - 7.09 185.3 .635
5010y .70 .92 10.0 7.9 163.5 .72 .512 71 7.96 14.90 187.9 .170
) .80 1.0 10.0 7.9 163.5 .72 .428 602 7.96  14.90 187.9 .170
6000 ., .80 1.01 9.6 7.5 164, - .72 .428 602 9,12 16.11 187.2 .170
) .89 1.09 9.6 7.5 164. .72 L6 LAel 912 1611 187.2 .170
6010 ., 72 1.0 21. 35.5 192.2 .23 L3464 461 10,08 17.03 185.2 .170
@ n 1.0 21, 35.5 192.2 .23 .265 .01 10.08  17.03 185.2 .170
6020 41 .50 22,6 37.6 187. .23 .265 301 13.24  19.42 169.2 .170
¢ .11 A2 102 116 3.4 0 .085 A19 8.3 116 2.95 0
(v .1 g2 10, 11.6 3.3 0 .090 19 8,79 11.60 2.87 0
030 2y 07 06 10,5 1L.2 7.5 0 .041 058 6.24  11.24 1.5 0
-2 .07 .06 10.4  11.2 7.5 0 .046 058  7.13  11.25 7.5 0

£20-TL*¥0TTIBN



N8120R:72-027

TABLE 9

ACTUATOR LOADS (LBS)

Case e Actuator No. 1 Actuator No. 2
1 1203 1209
2 1284 1388
5 1190 1058
6 256 346
7 | . 687 ' 1837

8 : 876 1615



P Lo _
*Internal .;uence Number

GRID POINT

2000
2010
2020
2030
2040
2050
3000
3010
3020
3030
3040
3050
3051
3052
3053
3054
3055
3056
4000
4001
4002
4003
4010
4020
4030

ISN*

TN 00 N Y D W

I I N I I N R R S O S L e e I
VM & WM 2 O W o N W B WN - O

TABiI,gl

W

DESCRIPTION

172-027
lof

DEGREES OF FREEDOM

X Y z o, o 0,
1 4 5 6
7 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24
25 26 27 28 29 30
31 32 33 34 35 36
37 38 39 40 41 42
43 44 45 46 47 48
49 50 51 52 53 54
55 56 57 58 59 60
61 62 63 64 65 66
67 68 69 70 71 72
73 74 75 76 .77 78
79 80 81 82 83 84
85 86 87 88 89 90
91 92" 93 94 95 96
97 98 99 100 101 102
103 104 105 106 107 108
109 110 111 112 113 114
115 116 117 118 119 120
121 122 123 124 125 126
127 128 129 130 131 132
133 134 135 136 137 138
139 140 141 142 143 144
145 146 147 148 149 150

Nozzle Extension

" "

n . 1"

1] R "
- n 11

t "

Nozzle

(1}

"

"

"

"

EOS Support Frame, Aft

" " "
" " "
" " n
" " "

1" " "

Pressure Vessel

Nuclear Subsystem

" "

Pressure Vessel

"

"

"



L ' N8120R:72-027
*Internal {@vuence Number Ce TAB‘LO (Cont.) , ' Pe‘—\‘ of 4

GRID POINT Torsnx - DEGREES OF FREEDOM . DESCRIPTION
X Y . Z Qx gy ez .

5000 26 151 152 153 154 155 156 Pressure Vlessel Fwd Closure
5010 27 157 158 159 © 160 161 162 " " " "
6000 28 163 164 165 166 167 168 Lower Thrust Structure
6001 29 169 170 171 172 173 174 EOS Support Frame, Fwd
6002 30 175 176 177 178 179 180 " " " "
6003 31 181 182 183 184 185 186 | " g " "o
6004 - 32 187 - 188 189 . 190 191 © 192 oo " "
6005 33 193 194 195 ° 196 197 198 o " " "
6006 34 199 ;200 200 202 203 204 " oo "
6010 35 205 206 207 208 209 210 Lower Thrust Structure
6020 36 211 212 213 214 215 216 " " "
6030 : 37 217 218 219 220, 221 222 Lo " S
6040 " 38 223 224 225 226 227 228 " noo
6050 . 39 229 230 231 232 233 234 O "
6060 40 235 236 237 238 239 240 " " "
6070 41 241 242 243 244 245 246 " " "
6071 42 247 248 249 250 251 252 " " n
6072 43 253 254 255 256 257 258 " "o "
6080 : 44 ' 259 260 261 262 263 264 . v Actuator Aft Attach Point
6130 45 265 266 . 267 268 269 270 " "ooon o
7000 46 271 272 273 274 275 276 Gimbal
7010 47 277 278 279 280 281 282 "
7020 48 . 283 284 285 286 287 288 "
7030 49 289 290 291. 292 . 293 294 "

7040 50 295 296 297 298 299 300 | "



' . : ' A 20R : 72-027
*Intema‘;quence Number ‘ . , _ _';_A_&Q (Cont.) : P 3o0c4

-

GRID POINT ISN* T DEGREES OF FREEDOM | | ' __ DESCRIPTION
) . X Y oz e, o, o, [

8000 51 301 302 303 304 305 306 Upper Thrust Structure
8001 52 307 308 309 310 311 312 " " "
8002 53 313 314 315 316 317 318 noooow "
8005 54 319 320 321 322 323 324 | o "
8010 55 325 326 327 328 329 330 K " "
8020 56 331 332 333 334 335 336 " " "
8021 ... 57 337 338 339 340 - 341 342 " " "
8022 58 %3 344 345+ 346 347 348 " " "
8025 59 349 . 350 351, 352 1353 354 " " "
8030 60 355 356 357 358 . 359 360 " " "
8040 61 361 362 363 364 365 366 o
8050 . 62 367 368 369 370 n 372 o " .
8050 63 373 374 375 376 377 . 378 neooom e
8070 - 64 379 380 381 382 383 386 mo o "
8080 65 385 386 . 387 388 389 390 o " n
8090 66 391 392 393 © 394 395 396 L O
8100 67 397 398 399 400 401 402 " " "
8110 68 403 404 405 406 407 408 " noow

- 8120 69 - 409 410 411 412 413 414 " oo
8130 70 415 416 - 417 418 419 420 " " "
8140 71 421 422 423 424 425 426 : L "
8150 72 427 428 429 430 431 432 " " "
8160 73 433 434 435 - 436 437 438 | " " "
8170 4 439 440 441 442 | 443 444 oo " 0

8180 75 445 446 447 448 449 450 " " "



. . : _ o N :72-027
*Internal i;uence Number ‘ S T_AIQ_.J-O (Cont.) o . 4 of 4

-

GRID POINT ISN® DEGREES OF FREEDOM ____DESCRIPTION
X Y 4 o, o, o,
8190 76 451 452 453 454 . 455 456 Upper Thrust Structure
8200 77 457 458 459 460 461 462 ' " " "
8210 78 463 464 465 466 467 468 | " " " .
8300 79 469 470 471 472 473 474 , Actuator Fwd Attach: Point
8400 80 - 475 476 477 478 479 480 " nooom "
999000 - - 81 481 482 483 484 485 486 Used For Plot Orientatibn Only
999001 82 487 488 489 490 491 492 oo " "
999002 83 . 493 494 495 496 497 498 meowow on "
. 999003 84 499 . 500 501 502 503 504 oo noo

999004 85 505 506 507 508 509 510 nomoon " "



e e

1-]

TABLE 11

MINI-TANK MODAL DATA

f ~ Hz
n

155.5
268.1
305.9
328.

339.3

350.6

2.927
2.927

0.664

1.311
0.444

0.2018

0.1584

0.1940

0.2043

1.251
1.262
0.7457
0.6729
0.8818

0.9914

N8120R:72-027



N8120R:72-027

TABLE 12

ENGINE ASSEMBLY SUPPORT STIFFNESS

 Grid Point - % Kz _ K, ex
(1b/inch x 10-6) (in-1b/rad x 10—6)

3050 3.5 3.5 3.5 -~ 40.

6000 3.5 3.5 3.5 40.



N8120R:72-027

TABLE 13

TYPICAL ACCELERATION RESPONSE

f Hz . | a_ g's
22.5 | 1.96
23.0 - - 1.99
23.5 2.02
24,062 2.06
24,121 2.06
24,50 ' 2.08
25.0 o 2,12
33.5 ' : 3,13
34.0 3,24
%.5 ) 3.35
35.0 3.47
35.409 - 3,57
35.740 3.65
36.0 | 3.72
36.5 ' ~ 3.88
37.0 4.06
37.5 ~ 4.26

o= 50.6
RSS = ' ' 12,7

NARROW BAND = | 6.98

Engine Natural Frequencies



10
11
12

13

NolZ20K: /2-02/

TABLE 14

ENGINE NATURAL FREQUENCIES

f - Hz

n

23.908
23.968

27.984

28.093.

33.644

40.02

40.51

" 40.87

58.49

58.85

1 60.05
61.13

72.47

CASE 1

Identification

. 1lst nozzle bending + Y, + Z
1st nozzle bending + Y, - 2

1st engine bending X - Z plane -

[
<
o
=
o)
=]
)

1st engine bending X
UTS/Actuator

1st axial EAS

2nd nozzle beﬁding X - Z‘plane
2dd'nozzle bending X - Y plane
UTS

ﬁTs/LTs bending

st NSS

2nd engine bending X - Y plane

1st engine axial



10

N8120R:72-027

*

TABLE 15

ENGINE NATURAL FREQUENCIES

n

f - Hz

24.062
24.121
35.409
35.74
. 40.74
41.13
46.23
49.96
62.90

72.48

CASE 2

Identification

1st nozzle bending + Y, + 2
1st nozzle bending + Y, - Z

. Ist engine bending X - Z plane

1
"
o
ot
P
o]
[t

1st engine bending X

2nd engine bending X - Z plane

!
<
©
=
o
=]
]

2nd engine bending X
1st axial EAS
UTS/Actﬁator

1st NSS

2nd NSS



10

11

12
13
14

15

N8120R:72-027

'TABLE 16

ENGINE NATURAL FREQUENCIES

f - Hz

n

23.944
24,053
27.494
31.428
33.956
36.942
40.47
40.91
41.80
56.98
58.98
61.02
61.4
63.15

72.96

CASE 5

Identification

1st nozzle bending X - Y plane
1lst nozzle bending X - Z plane

1st engine bending X — Y plane

1st engine bending X - Z plane + UTS
Ist engine bending + mini—tank.

2nd nozzlé bending X - Z plane
mini-tank + local UTS

2nd nozzle bending X - Y plane

1st EAS axial

UTS + mini-tank

EAS X - Z plane + engine bending
1st NSS

EAS X - Y plane + enginé bending

UTS/mini~-tank

1st EAS axial



10

.11

12

N8120R:72-027

TABLE 17

ENGINE NATURAL FREQUENCIES

- Hz

24.074
24,141
31.28
39.26

40.28

41.95

42.25

47.54

54.38
59.09
64.78

73.11

CASE 6

Identification

1st nozzle bending + Y, + Z

1st nozzle bending + Y, - 2
mini-tank

lst engine bending X - Z plane
1st engine bending X - Y plane‘
mini-tank + nozzle, X - Y plane
mini-tank + nozzle, X -~ Z plane
Ist EAS axial

UTS/mini—tgnk

mini-tank

l1st NSS + mini-tank

‘2nd NSS
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TABLE 18

ENGINE NATURAL FREQUENCIES

n

f‘ - Hz

2.074
2.322
2.858
6.897
8.457
9.561
27.076
27.422
33.507
34.877
43.085
43.482
57.358
59.147
63.145
69.430
84.448
91.560
93.373

104.4

CASE 7

Identification .

1st system cantilevered mode, X - Y plane
st " .oo" ", X - Z plane
mini-tank + engine bending X - Y plane |
2nd system cantilevered mode, X - Y plane
1st system axial

mini-tank + engine bending X - Z plane
Ist ﬁozzle beﬁding X - Y plane

1st nozzle bending X ~ Z plane

mini-tank + nézzle

2nd engine bendiﬁg X-X pléne

mini-tank + 2nd engine bending + Y, + Z‘
mini-tank + 2nd engine bending + Y, - Z
mini-tank local

NSS + LTS axial

no dominant characteristic
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TABLE 19

ENGINE NATJRAL FREQUENCIES

f - Hz

n
2.162
2.369
3.966
9.291
9.931

14.144

27.835

28.592

36.321

53.025

56.869

63.558

69.558

71.857

77.438

101.3

CASE 8

Identification

1st system cantilevered mode X - Y plane
" " " ' " X .-z "

mini-tank + engine bending X - Y plane

2nd system cantilevered mode X - Y plane
Ist system axial
2nd system cantilevered mode X - Z plane

lét nozzle bending X - Y plane

et " v g
mini-tank + engine bending X - Y plane
2nd enginevbending +Y, -2

mini~tank |

LTS axial + NSS

1st LTS beﬁding + axial

2nd " " + "

2nd engine bending X - Y plane

no dominant characteristic
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FIGURE 8-1
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FIGURE 8-2

23.968 Hz
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FIGURE 8-3

f = 27.984 Hz
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FIGURE 8-4
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FIGURE 8-5
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f = 33.644 Hz
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FIGURE 8-6

40.02 Hz .
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FIGURE 8-7
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FIGURE 8-8

40.87 Hz
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FIGURE 8-9

58.49 Hz
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FIGURE 8-10

£ = 58.85 Hz
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FIGURE 8-11

60.05 Hz
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FIGURE 8-12
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FIGURE 8-13

72.47 Hz
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DATE 03 APR 72 PAGE

3

VRONAY 1 428218,1+100 FASTRAND FILES MANIPULAI_I_Q‘

N ELT EOS/CASES»1¢720114, 42458

000001

BAROR 1000.0 1000.0 0.0 1
000002 $*4**********************«******************************************************
000003 %
000004 ° % COORDINATE SYSTEM DEFINITIONS
—— LU0 ; e I -
guo00s conbDa2cC 2 25641 0 P 300 o0 0 . BC
000007 +BC  300.0  =50.0 0.0 L
COJUGSA CokD2C 80600 U.0 0.0 0.0 1000.0 0.0 0.0 cYL
Quago°e +CYL 1000.,0 1000.0 0.0 '
0vucClo $r*********x*************«**v************t**************************************
guooLl [
000012 % SUPORT CARD FOR RIGID BODY MODES
000013 3 :
000014 Bl o R KR oK K oK A KK o K oK KRR o F ok o o oK ok o K o o oK oK K o oK R o S 3k oK oK ok 2 ok K oK o oK oo o o o o oK o o o oK ke e ],
0u0015 %
200016 b EIGENVALUE EXTRACTION ;
TTTou0U17 $ T ' : 7
000016 EIGR 25 61V : 25 1.6=6  G6IV2S /
0U0Q01i9 +GIV2Ss MAX .
guu02z20 o AR AR o 33 KK ok K o 5K A SR Kk K Kk ok oK K K o oK R o K o oK o oK ok o oK oK R K o o K Ao oK o o oK oK K oK KoK Ak oK KK
000621 $ :
400022 $ SINGLE=-POINT CONSTRAINT SETS
100023 % — .
coooan Spcl 10 123456 8700 )
000025 ok 5 o oK o ok K e R o ko K o ot o o ¥ oK ok ok K o o o o o o o e st s kK sl ol R e ok ok ook Ao ok ok ok o ok ok koK kR kR ok ok .
J00Cezh $ : ;
200027 $ ’ MULTI-POINT CONSTRAINTS
900028 £ ' .
000029 MPCADD ™ 10 6062 7000 7010 8300 8500 8700
000030 S :
cou031 . % MPC TPA H2 TO TPA #1
T 0000327 T MPCT 6062 6062 X 1.0 6061 1 ~1.0 T
000033 MPC 6062 . 6062 § 2 1.0 6061 2 =1.0
000024 1PC 6062 © 6062 3 - 1.0 6061 3 ~-1.0
000C39 MPC 70C0 7060 1 1.0 607N 1 =1.0 7000X
000036 +7000X% 6070 5 10.25 ' ' "
0060037 MPC 7000 7000 2 1.0 6070 2 -1.0 *7000Y
onooas +7000Y T T TTTTT6070T T T T T T=100725 7 6070 6 6.0
000039 MPC 7000 7000 3 1.0 . 6070 3 -1.0 70002
0upou0 +70002 T 6070 5 ~6.0 : ; - o
0000451 MpPC 7000 7000 g 170 6070 ) =150
goyou2 MPC 7000 7000 S 1.0 6070 5 =1.0
o00Q2u3 MPC 7000 7000 6 1.0 6070 6 -1.0
0000548 MPC 70307 7010 1 1.0 6070 1 -1.0 7010X
oouous +7010X 6070 5 ~10.25 } )
000046 MPC . 7010 . 7010 2 1.0 6070 2 ~1.0 7010Y
onooy7 +7010Y . 6070 y 10.25 6070 6 6.0
osoousg MPC 7010 7010 .3 1.0 6070 3 -1.0 70102
0n0049 +70102 607N 5 ~6.0 '
B MPC 7010 7010 I 1.0 6070 4 -1.0
0ouLgosSY MpC 7010 7010 5 1.0 6070 5 =1.0
063052 MPC 7010 7010 6 1.0 6070 6 =1.0
000053 MPC 8300 6080 1= 1.0 6050 1 ~1.0 6080A
cuu0sy +£080A 6050 5 . =20.,48 6050 6 =-14.34
009058 MPC 6300 6130 1 "1.0. 6050 1 -1.0 6130A
CN0LHoe +O130A " © 6050 3 LHS3IYTT 605N 6 -20.48
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000057 MPC 8300 8300 1 1.0 8170 ‘ “

. -1.0
00C058 MPC 8300 = BuNO 1 1.0 80an 1 -1.0
toyds59 oK R ROK K 2K K A K K K o KoK oK oK oKk o ok K Tk oK A AR oK kK T R R TR R R K R R R R kR kR A R KRR
000050 |
000061 s . OMITTED COORDINATE SET
000062 s T T T - v :
GOUCG3 oMIT1 123456 2020 3010 3030 3060 4025 8000 8001 6DOFA
GO0Cou +6DOFA 8002 68005 8010 3020 8021 8022 8160 8030 6D0FB
VU065 +6DOFE 8110 8130 8140 4010 T i B
000066 OMITY 456 2000 8170 2040 3Joon 8210 3n20 8180, 3DOFA
Cy0p067 +3D0FA 8190 4000 8150 4020 8200 - 4030 5000 6000 - 3DOFB
10063 +30CFB™ 6020 6030 6040 6070 7020 7030 7940 8040 3DOFT
CouCo69 ) +3DCFC 8050 8060 8070 8080 8090 8100 £120
o070 DB ok S ok oKk e A ks o Ok b K s oK ok K o ok A AR OR O e b oK ek B ok oK o o K sk 8 K ol o S ok e o 3K ok ok s oK o ol B o ok ok ko ok K
T06071 - g . i ol Y i St
£ngo72 % . PARAM CARDS
co0073 % -
guooTE . PARAM™  GRDPNT 0 .
C0007% Bokok ko ok ok A oK ¥ R ok OR Ko oAk S kK s sk K K ok ok K o o o R ok o 3K sk R o s ok o Rk ok 3K o o K o ok S ol ok o s sk o o 3K s o o sk oK o ok ok ok ok ok ke ke
Cu0076 b
00077 L3 GLOBAL AXES FOR PLOT ORIENTATION
cocoe7s % o
cooe7s GRID 1 430 . ' 123456
000C40 GRID 2 50, . 123456
£neosl1 ) GRID 3 . 50. : 123456
cogoae GRID 10 420 . ’ ’ . 123456
C00083 GRID 20 ) 40, ] 123456
cooposy . GRID 30 40, © 123456
20008S PLOTEL 9001 10 L
CC0066 PLOTELT 9002 207 2 . . T - D
cou0s87 PLOTEL 9003 30 3 N ' ‘ ) -
¢oooas PLOTEL 9010 8120 800°% E S01l” 8005 |, 8025
010089 PLOTELT 9012 BU2S 4150 _ 013 8150 8140
¢20%90 : PLOTEL 9014 8140 6130 ’ G015 8130 8120
000091 : PLCTEL <9020 8200 8050 - 3021 8050 a0 : ‘-
0Doce3 PLOTELT 9022 &5060° 2060 cor3 8060 alio .
020093 - PLOTEL 9024 8110 8160 ' 3025 8160 8200 :
¢oo09y Do F A KA R A RO OR R A oOR Ok R R ¥ sk o K KR O K A ok Sk o 3K b o K K ok ook ol 67 3 s R K o o 9 o ok A o o e ok o ok ok ok
000095 T o - B T T
000026 . % CONCEMNMTRATED MASS ITEMS
0ouCs7 % o . ~ *
cuo098 9 PET -
¢000°99 CONM2 = 9001 2050 2 0.15 28,82 17.6 =-2.09 . .. .
000100 CoNM2 9002 5010 - 2037 =3.36__ 1l2.4  7.12 ) ] ) ¢
JO0101™ CONM277 9003777 5010 TT1L19 -2.82 o0 «0 :
ngoio2 ConM2 9004 6060 . 0.98 - 2.42 =261 0
000103 : conme 9065 6050 ‘ «8A -1.5 265 14.5
T 000104 ; CONM2T 79006~ 6050 . 092 4,50 275 0.0 .
. 000105 . % DESTRUCT SUBSYSTEM .
000106 %
6o01pn7 3 TUNOZZUETTO T EXTENSION AYTACHMENT 777
230108 conNmM2 2051 2050 . ) « 0855 ) o .+ NEA B :
0001G9 +NEA 72, . 36 ' 36s . - ' . L
TTTTT00ulld 5 CORE ™ SUPPORY 777777 o - C
090111 COoNM2 3051 2050 0.668 -l ,93% ’ ‘ : ¢S - :
g0oile : +CS 328, 170. : 170, !
CcCoOL13 % T o FLANGE ™ T o i
ouolln CONM2 3052 3050 1.08. . 2.07 S FLANGE
000115 +FLANGE 594, : 298. 298,
TTTTQO011s T Ty Tt UTTTART ORINGTT O T e e e -
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000117 CONM2 2052 . 2050 ] 0.40 RING
000118 +RING 335. 168, 168.

000119 - 3 - TORUS _

000120. . ConM2 2053 2050 0.108 -3,11 ‘ TORUS
voc121 +TORUS  "181. B 91. . 91.
uGo122 < NOZZLE TO PV BOLTS

000123 conm2 3057 3050 .096 1.07 g0LTS
000124 +BOLTS 51.15 25465 - 25465
000125 % CONTROL DRUM ACTUATORS (18)

000126 CONM2 5011 5010 8000 <0344 24.5 10,
a9ul1a7 Conva 5012 5010 8000 20348 24.5 30,
vugl2s SoMm2 5013 5010 8000 0344 24,5 50.
000129 ConM2 5014 5010 8000 . 03404 24,5 70
000130 CONM2 5015 5010 8000 <0344 24,50 920,
(06131 ConM2™ 5016 5010 €000 0304 24,80 110,
006132 conM2 5017 5010 8000 J0344 24,50 130.
000133 - CoMM2_ 5018 5010 8000 <0344 24,50 150,
00013y~ cCorM2 5019 5010 gone 0344 26,50 170,
000135 conm2 50110 5010 2000 0304 24,50 190. -
000136 ComMM2 50111 S010 8000 S O304 24 .50 210.
0U0137 ConM27 T 50112 5010 8000 0304 24,50 230
000138 ConM2 50113 5010 . ‘8000 03uY 24,50 250
000139 Conm2 50114 5010 aong 0304 24,50 270.

T 000140 CoMh2™ - 50118 50107 T 8000  .O03u4 24,50 290, B
000141 ConM2 50116 5010 2000 034l 24,50 310.

1000142 CoMiM2 50117 5010 gon . 0344 24,50 330,

TTTU00143 CONM2TT 501187 5010 8000 « 0344 24,507 350,

000144 % SHIELD B
000148 CONiv2 6010 6010 25.06 1.67 gHIELD -
0Coius +SHIELD 29743, 149575 B - 14957, -
000147 % MNDICE

000148 Conme 6021 6020 1.55

— 000149 E3 : KCTUATORS

: 00150 CONM2 60801 6080 0.24
000151 CONM2 61301 6130 0.24
000152 CoOMM2T83061 3300 02N ;

000153 CONM2 84001 8400 0.24

200154 % , o SIMPLE NSS

000155 ConM2 4001 4001 29.

00U1556 CONM2 4002 - 4002 6.02"

£00157 COMM2 4003 4003 2.90 i e

000158 T b AR R R R IR ok KRR AR AT o K A TR KR AR A AR T A o 3 oo oo o o S
NU0159 %

000160 % COMPONENT MO, 2 NOZZLE EXTENSION
0UUTHT $——

000162 CBAR 2020 2020 2020 2000

000163 CBAR 2040 2040 2040 2020

——Qg0ulsey CBAR 2080 T 20502050 2040
00uvi6es GRID 2000 : LNQ.372
000166 GRID 2020 3514543
00057 GRID 2040 i 96865
- 000168 GRID 2050 . . 2704190
000169 MAT1 100 1.7E6 0.70E6 1.355E=4 o )

000170 PRAR 2020 100 L0 RG5 T 555507 655507 YIIT00, 00445

0017 PRAR 2040 100 33.253 30250 30250, 60500

000172 PLAR 2050 100 50.047 25400. 254n0, 50800, . )
0C0173 th*#*’*“**:k**0'-***A****'**‘*i&**.t:k***'****'*'**‘f‘#*‘****:«'******#**Sli*******':ﬁ'!k*'*"i"fifiil’*‘**ik?ir
000174 % :

000175 $ COMPONENT MO. 3 MOZZLE

QUALTH T T Ty, T
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|
1
Bl
000177 CBAR 3000 2050 )
000178 CBAR 3010 3010 3010 3000 !
TOGuI79 CBAR 3020 3020 3020 3010 i
800180 . CBAR 3030 3030 3030 3020 |
oup1sl CHAR 3040 3040 3040 3030 |
VTR CHAR 3050 3050 3050 30040 !
000183 GRID 3000 254.218 !
000184 GRID 3010 233,25 i
000145 GRID 3020 225.90 I
oU0186 GRID 3030 2204491 ‘
cuo1a7 GRID 3cu0 213.236 !
009188 GRID 3050 206793 |
gug1a9 MAT1 3u7 29.356 +J4E6 T 3OUE=l , I
000190 P3AR 3000 347 11 5 3ulhe  3uit. 6828, $007 } |
T0uu19l PEAK 3010 357 32437 U7 w37y 87ar. . 007 i
0ug192 PUAR 3020 347 16.3 567, 567 1133. «007 . |
000193 PBAR 3030 347 13,7 333, 3332, 666 0007 : !
T ueured, PRAR 3040 37 25.2° 2070, 2070, 4140, . 007 ’ ]
gus19s POAR 30%0 3y7 82.2 16170, 16170. 32340. .007 : ;! {
g0e196 i,»ux*au*ur****»*ar*********x**********************w*************#*****t******** L ) —
T ueo197 3 : /
000198 $ NUCLEAR SUBSYSTEM SIMPLE MCDEL : t
060199 3 o
L2200 CELASZ  Looiy  &1.,8Ee G001 1 3080 1 {
Cro201 CELAS2 40012  9.41FE6 4001 2 3050 2 !
glLu202 CELAS2 40013  9.41F6 4001 3 3050 3 ) !
TTTEC2203 CELAS27 400217 334.E6 4002 1 4001 1 r
0C 2204 CELAS2 40022 61.7E6 4002 2 4001 2 L
0L0205 CELAS2 40023 61.7E6 4002 3 4001 3 : [
TTTOCUE08 CELAS2 T HUG3Y 0L 48ES 4003 1 won2 1 ; |
0c0207 CELAS2 40032  16.5E6 4003 2 4002 2 - . !
0Co208 CELAS2 40033  16.5E6 4003 3 84002 3
—06nz09 “GRID ool T UUTTTL70.6 T TuSé .
000210 GRID 4002 129.0 456 :
obuall GRID 4903 124.0 456 - : !
00g212 KR H K K OR A s KR K oK o K o oK K ok K A % o T e o ok R o o o o ob oK oK i oK o ke oK o R o K 3 e A K ok 3 o A o T oK o oK o o K o o ofe 3 K o o e K 1}
00u213 3
000214 s COMPONENT NO. 4 PRESSURE VESSEL B :
000215 3 - i ;
00v216 CBAR 4000 ugQo 4000 3050 . 5
000217 CBAR 4010 4000 4010 4000 :
000218 CBAR 4020 5000 yp20 4010 o
gco2i9 CHAR 1025 4000 4025 4020 [
000220 CEAR 4030 4000 4030 4025 f
ocoz2l GRID 4900 " TTT18%5.5175 !
030222 GRID. 4010 164.105 ;
000223 GRID 4020 142.6925 !
TTToC0224 GR1D 4025 124467 T
goga2 GRID 4030 . o 121.28 : l
000226 MATL 7075 10.3E6 3.2E6 2.616E=4 ' - L
000227 PBAR 40007 77075 T T139.9337516005 51600, 1032007 0TIy |
000228 G,k sk 2 ok ofe A ok oK K sk 3K ke e o K 3K ik e ok o sk K s ok ok KOk kK ok K ok sk 3k ol s e o 2K s ¥ s ke Sk ok 3K o oK 3 R Ik oK 3 e 38 i 3 3 3 e oK s e ol e e e e ok ok ok ok \
000229 3 i
~—00(230 $ ‘COMPONENT " NOY 5™ "~ "7~ PRESSURE™ VFGSEL "CLOSURE ™" T
’ 000231 $ g
000232 CBAR 5000 5000 5000 4030 N
000233 CBAR™"50107 775010 B0 L0 CUTRQ00 T T T T T T T |
000234 GRID 5000 5.97 |
gu023% GRID 5010 110.28 ) . B 1
TTTO0U236 TTTTTTTTTTTTPRMAR T TUS000 T 7075 7T 23341 8150 T 81A50, "« 0545 ,
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000237 PBAR 5010 7075 290.28 64000, 64000, 12800, «0%45
000238 DA o e Ok AR i A sk e R ok K Ok KK 3 RO Sk K s e oKk sk o K e K 3K ok ok ke 3k ok 3 ok e ok oK ok 3 o8 ¢ 3ok 208 sk 3k o sl 3 ok s R o e age o ok o ok 3K o
CUG2 39 . i uiatuboiiuiaioioliibnliiuiialhistebeimtuioitlulibohiol
000240 $ CONPONENT NO.6 + LOWER THRUST STRUCTURE
00n2u1 $
009242 CBAR 6000 6000 6090 5010
000243 CBAR 6010 6000 6010 60n0
0GU2i44 CBAR 6020 6000 6020 6010
0023245 ] CBAR 6030 6000 6030 6020
000246 CBAR 6UH0 6040 6040 6030
000247 CEAR 6050 65650 6050 65040
vonz4s CBAR 6060 6060 6060 6050
000249 : CBAR 6070 6070 6070 6060
000250 GRID 60060 98,0
ovu2slt GR1D 6010 86433
000252 GRID 6020 e 74,50 g
0un253 . GRID 6030 . 68.58 -
000eSH T - GRID 60n9 57.0 .
gouess GRID 6050 39,5
000258 GRID 6060 32.38
000257 GRID 6070 29,0 ' A
000253 GRID 6080 8000 25.0 125.0 39.50 23u56
00259 GRID 6130 8000 25.0 215.0 39,50 . 23456
T ToUu260 MAT1 7039 10.1E6° 3.78E6 2.56E=0 T D R
000261 PBAR - 6000 7039 11.%4 2155. 2155, 4310, .0282 = .
000262 PBAR 6040 7039 11.64 1989, 1989, 3978, .0282 o e
TT000263 PEAR 6050 7039 10,681 1543, 1543, 3087, . 0282
© pLV26H . PBAR . 6060 7039 9.an 1228, 1228, 2456, <0282
007265 PHAR 6070 7039 9.58 1114, 1110, 2228, <0282 .
000260 AR R HOROK A A OE R K KRR A A KKK o A KA 3 KRR e K K o KKK ok oK K ok ko o€ o K oK ok o o o 2 K ok o o T oK oK o K o K A KoK
uu 257 5 (
200268 % COMPONENT NO. 7 GIMBAL !
——0Unze9 ' $ : _ g
002790 - CBAR 7031 7031 7030 7000 0.0 10.0 . =10.0 1 7031 - B
00271 +7031 4 o ;
onn272 COAR™ 7032 7031 7030 7040 0.0 1030 10,0 b 7032 :
00273 : +7032 4 ‘ o ;
00274 CBAR 7033 7031 7020 7010 0.0 =10.0 10.0 . -1 .0 7033 i
00NzZ75 +7033 iy ;
oun27e ' © CBAR 7034 7031 7030 7020 0.0 . =10.0. =10.0 1 . 7034 I
o0on277 +7034 4 ) !
002278 CONROD 7021 7020 800y 250 2.0 1
cou279 CONROD 7022 7020 8010 250 2.0 5
00n280 COMROD 7023 7020 8002 250 2.0 i
00n28T CONROD™ 7024 7020 8000 250 2.0
oun2a2 CoONROD 704l 7040 8010 250 2.0 , |
000253 COMROD 7042 7040 goal - 250 2.0 . . . |
oon28u TTTCONRODTTT7043 7040 ann2 250 2.0 - i
0092485 CONROD 70844 - 7040 8020 250 2.0 ]
000285 CTRIAZ2 7121 8012 . 8000 8005 7020 [
060287 CTRIA2™ 71227 8012 800Y anos 700 !
000288 CTRIA2 7123 8012 8002 8005 7020 !
000289 CTRIA2 7124 8012 8010 8005 7020 ?
TTTe002900 0 CTRIAZ2T 715 8012 8onl 8noon 7020 :
000291 CTRIA2 7126 . 8U12 8000 8002 7020 . '
000292 CTRIAZ 7127 8012 ann2 6030 7020 : P i
000293 CTRIA2 7128 8012778010 800177020 ]
000294 CTRIA2 71yl 8012 8020 8025 7040 . !
000295 CTRIA2 7142 8012 aonzl 8025 7040 -t i

TTTeeg2es T T CTRIA2 T 7143 5012 aue?T T TROPS 7080
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000297 CTRIA2 71y 8012 8030 8025 7040
000298 CTRIAZ 7145 8012 8021 8020 7040
TTToUG299 CTRIAZ 7186 8012 8020 8022 7040
000300 CTRIA2 7147 8012 8022 egas 7oun
000391 CTRIAZ 7148 8012 8030 8021. 7040 .
TTTTolua0E GHR1W 7000 o 23.0 0.0 ~10.75% _
000303 GRID 7010 23.0 0.0 10,25 ‘
00L30Y GRID 7020 23.0 =10425 . 0.0 i
T C00305 GR1D™ 7030 23.0 040 0.0 [
000306 GRID 7040 23,0 10.25 0.0 '
Co0307 MAT1 250 24.0E6 - 9.2LE6 - 7.33E=4 - ?
guue308 PBAR 7031 250 3.0 10.0 10.0 20.0 j
000309 Do Aok K o o ok R ok K S K K sk A K oK K o8 ok ok ko K 3K 3K o ¥ s e o ok oo Ko e 3 9K o o 3 o o o ok oK ok o o e o R ke e ok K :
000310 7 y
T 7000311 s COMPONENT 'MOT 8 77— UPPER THRUST STRUCTURE |
000312 3 _ ‘ i
000313 CBAR 8000 8000 8090 8000 8160 0 0 2 _a
00031 CBAR 6001 8000 800y 80u0 8110 0 0 2 '
00U315 CBAR 8002 8000 81%0 8002 8110 0 0 2 !
000216 CBAR 8010 s8ooNn 8010 8050 8160 0 0 2 ’
00037 CBAR 8u2Y 8000 8021 8100 8140 0 0 2 B
000318 CBAR 8022 8000 8050 8022 8140 0 0 2 }
000319 CBAR 8030 aneo 8030 8180 8140 0 0 2 :
000326 CBAR 8040 8000 8040 8020 8140 0 0 2 R I
003321 CBAR 8050 8000 6050 8210 - B160 0 0 2 |
o222 CBAR 8052 £0n0 8190 8050 8140 0 o 2 !
TTToC0323 CHAR 8061 8170 8060 8080 -10.0  -10. 0.0 1 p061 1
00V324 +8061 3.4 =3.4 !
000325 C3AR . 8065 8190 8060 8080 =100 =10+0 0.0 1 8065 1
TT000326 0 #8065 ~-2.5 T T 235 '
eeuze7 CBAR 8072 8000 8040 8070 8110 0 0 2 I
000328 CBAR 8073 8170 8070 8060 -10.0 =10, 0.0 - 1 8073 |
T 000329 +8073 - ) -3, o -3.4 P
000330 CBAR 8075 8190 8070 8060 ~10s0 =10.0 0.0 -1 . 8075 '
000231 +8075 =2.5 =-2.5 : [
G00232 CRAR 80AT 8000 8080 8040 g1un 0" 0 2 : T
000233 CBAR 8085 6190 8080 8090 =100 . =10.0 ~10.0 1 8085 !
000334 +80865 -2,5 : ~2.5 !
000335 CRAR B09S 8190 8020 8120 =10 0 =3.75 =18,0 1 8095 :
000336 48095 ~2.5 2.5 . :
0UU337 CBAR 8105 8190 68100 8070 =10.0 . =10, 10, 1 8105 (.
000336 +£105 o T =2.5 T 2.5 ;
G0U339 CHAR 8125 8190 8120 8170 =10.0 .3.75 -14,0 1 8125 ;
0o0u340 +8125 . -2.5 =-2.5 1
TTT000341 CBAR — 8155 8190 8150 8100 - =100  =3.75 14,0 1 8155 |
0003242 +8155 : -2.5 . ~2.5 |
000343 CBAR 8171 8170 8170 8090 -10.0 0.0 10.0 1 a171 !
TTTTO0034Y +8171 =3,4 =34 :
L5345 CBAR 8175 8190 8170 8190 =10.0 10.0 -10.0 1 8175 '
00346 48175 -2.5 . -2.5 !
000347 CBAR 8181 8170 81807 T 8100 . =100 0.,0° 10,0 1 aray |
o348 +8181 S =30 =34 |
000349 CBAR 8165 8120 8180 8150 -10.0 3.75 14,0 1 8185 ;
TTT004350 +8165 o - =2.5 - =2.5 !
0Uy351 CBAR 8191 8170 81¢0 8200 =10. . 10, "0 1 a1o1 !
A gU)352 +8191 =34 : -3 : : .
TTT000353 CBAR 8195 8190 8100777782007 T =1040" 10.0° 0.0 18195 -
00D354 +68195 -2.5 : =2.5 b
VON355 CUAR 8201 8170 82c0 8210 -1}, 10. }o. 1 8201 3
““““ 000256~ TTTTapen) T T o =3 B T CT o T -

TTed T
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«0 0.0 1 . 8205

000357 - CBAR 8205 8190 8200 8210 =100
000358 - +8205 =2.5 : ' ~2.5 .
T G0G359 CBAR 8215 8190 8210 8180 ~1050 107 105 1 a21%s
000260 . +8215 -2.5 -2.5 - '
000361 CODMEM 8006 8006 8040 8110, 8130 8001
TT00UAGe T T CoDMEMT 8011 8006 8050 8160 8130 8010
0003563 CODMENM 8043 8006 a0u0 8110 8140 8020
___Uuou3sl COUMEM _ 8192 8006 8050 8160 . 8140 6022 :
000365 CROUL 804177804t 8040 " 8110 . 8051 8041 8050 8160
000256 CROD 8071 8130 8110 8070 : 816l . 8130 8190 8160
___00u3s7 CROD 8111 8130 8110 giwo ' giun 8130 8140 81R0
00u335 CROOD 8130 8130 8090 8139 8160 8130 8120 8160
000369 ) CROD 8162 8130 6160 a140 8163 8130 - 81u0 8100
GCO370 CROD 8171 8130 8170 8130 aist 8130 8170 8110
00037y CROD 8210 B120 8160 8210 8110 8130 8080 8110
000372 CTRIA2 8001 8001 - 8000 8130 8090
000373 CTRIA2 8002 8002 8005 a13o 8000
Quu3TE - CTRIAZ 8003 8002 8005 8130 8010
000375 CTRIA2 8OOH 8001 86002 8130 8170
000376 CTRIA2 8005 s0e2 8005 8130 ane?
9Ce377 — CTRIA2 8007 8001 8040 8110 8070
000378 CTRIA2 8008 8002 8005 . 8130 8001 . . .
000379 CTRIA2 8012 8012 8000 8001 8005 : '
’ 0C03807 —  CIRIAZ2T8013 5612 8001 3010 aons
000381 CTRIA2 8014 8012 8010 8002 . 8005
000382 CTRIAZ 8015 8012 8002 8000 8005
000383 CYRIA2 T 8026 8002 8025 8140 8020
T 000384 . CTRIA2 8027 8002 8025 8140 8020
000335 CTRIA2 8031 8001 8020 8140 8180
TTTTO00326 T CTRIA2TTR032 B012 8021 8030 8025
000387 CTRIA2 8033 8012 8030 8022 8025
000338 CTRIAZ2 8034% . 8012 goz2 8020 8025
TTTTO0U389TTTTT T CTRIA2 8036 8012 8070 8021 8025
0003%0 © CIRIA2 8052 8001 8050 8160 8210
000391 ' CTRIA2 80R2 8003, 2040 8110 a80R0 : ’
000392 CTRIA2™T 8121 80017 80C0 8120 8170 , ) :
000393 ' CTIA2 8151 8001 81¢0 8150 gin0 - ' : '
000394 CTRIA2 810l 8001 £0%0 8160 gron
000395 CTRIA2T 8103 6002 8025 8140 8022
00u396 . CTRIAZ2 8194 8002 8025 8140 8021 _
0uU0397 CTRIA2 8195 8001 8021 8140 8100 et
000398 GRID 8000 . 17.0 =13,25" 3.0 »
000399 : GRID 8001 17.0 -7.25 3.0
000t00 GRID 8002 17.0 -13.,25 =3.0
003501 GRID 8005 17.0 =107257000
000402 GRID. 8010 . 17.0 -7.25 =3.0
000403 ot GRID 8020 17.0 ° 7.25 3.0
NOpuoY ~—GRI1D 8021 1730 13.25773.0
0U04L05 GRID 8022 . 17,0 7.25 =3,0
ooL496 ‘ ~ GRID . 8025 17.0 210.25 0.0
000507, GRID BO30 —17:0 13,25 =3,0
ooouoe GRID 8040 : . 17.0 040 10.25
000409 . GRID 8050 17.0 0.0 -10.25
DO0YI0 GRID 8040 e 0% 0 24,25
000411 GRID 8070 8000 28.0 60 0.0
000412 GRIN 8080 8000 28.0 120, 0.0 : : . : o
004D GRIC 8090 BOON 28.0 15057050 *
000414 GRID 8100 8000 28.0 30, N
000415 GRID 0112 0.0 Vi) 10.25

TN T T GRID 6120 ‘8No0TT " 28.0 1ino. 07 ]
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000417 GRID 8130 0.0 = =10.25 .0 {
00u41s GRID 8140 0.0 10.25 .0 |
T 00UGLY GRID 8150 8000 28.70 s O [
000420 GRID 8160 0.0 .0 ~10,25 !
coo421 GRID 8170 8000 28.0 ~150. «0 !
009522 GRID 8180 B000 28,0 -30. W0 r
0Cou23 GRI1D 81990 8000 28,0 =120« 0 ;
o0uL24 GRID 8200 0.0 .0 . =24.25
009425 GRID 82107778000 28.0 -60. 00T )
000426 GRID 8300 8000 25.0 215.0 0,0 0 23456 |
oros27 GRID 8400 8000 25,0 125.0 0.0 0 23156 !
TTo0hs2Y MATI 2024 10,56 4.0F6 T 2.6E~4 B .
000529 PBAR 8000 2024 1.17 .08 .26 !
000430 PBAR 8170 2024 0.50 4.3 .0n02 !
TTT00LA3Y PUAR 8190 2024 8" 2.36 2.36 3.55 i
© 000432 PQDMEM 8006 2024 0.10 : |
000433 PROD 8041 2024 0,35 )
WL PROD 8130 2028 0.0439 |
S 000435 - PTRIA2 &uDl 2024 0.064 |
00U436 PTRIAZ2 8002 2024 0.20 i
000437 PTRIA2T 8012 2024 .125 _ I . !
000438 B ok KK o 3 Ok ok K K ok ook Ok s 3 e bk o K e ol K o o 8 sk sk ke sk e e K ok ke 3 o sk ¢ e ok o8 oK 8¢ e ok o ke s ok o 3K e e sk o 3 e o ok e e o !
000439 $ !
T 0004490 3 TTTMTTINT-T ANK ;
CU0441 $ :
000642 g v : LOWER (AFT) TRUSS o _ o )
TTTo00443 CROD 85001 8500 85007 8080 85002 8500 8500 - 8070
000444 CROD 85011 8500 8501 8090 85012 8500 8501 | 8060 i
000445 CROD 85021 8500 8502 8060 85022 8500 8502 8100 |
00446 CrOD B5031 78500 8503 8120 850327 8500 as03 8pan !
co0uy7 CRrROD 85011 6500 a5ny 8070 85042 8500 8504 8150 !
20448 CRCH 85051 8500 8505 8170 85052 8500 8505 8090 !
TT009449 CROD 850617785007 T 8506777781007 77850627 65007 T 8506 ‘8180 X
0UNL50 CROD 85071 8500 8507 . 8190 85072 8500 8507 8120 ;
000451 CROD 85081 8500 8508 8150 aspa2 8500 8508 8210 |
000452 CROD 850917778500 6509 8200 8509277778500 8509 8170 7
000453 CROD 85101 8500 8510 8180 85102 8500 8510 8200 !
000454 CROD 85111 8500 8511 8210 85112 8500 8511 8190 .
000455 GRID 8500780007 68.9330390. 7T =69.39598000 use T 1
000456 GRID 8501 8000 68.,93303120, -69.396968000 456 :
00Qus7 GRID 8502 8000 68.2330360. -60,30628000 45 !
TTTTo0us58 GRID 8503 8000 68.93303150, ~-60,39608000 456 !
000459 GRID 8504 8000 68.933N0330, -69.39698000 456 i
000460 GRID 8505 © 8000 68.93303180. -69,39698000 456 |
TTT000461 GRID 850677 8000 T 6R.93303.0 T =~69.39698000 u56 i
000462 GRID 8507 8000 68.93303~150, ~60.30698000 45¢
000663 GRID 8508 8000 68.93303=30, . =~69,39698000 456 )
T 00046 GRID 85097780007 68.93303-1207 7 =69.39698000 456 T
0U0L65 GRID 6510 8000 68.93303-60, -69.39698000 456 f
. 000466 GRID 8511 8000 68.9330%=-90, -69,39698000 456 !
TTTo00L67 PRCOD 8500 8500 0.767 ~ ~ T T
00C468 B _ UPPER (FORWARD) TRUSS
000459 CROD 86001 8600 85600 8701 86002 8600 8600 8702 ,
TTTTRO0L70 CROD 860117 66007 8601 77T 8703 7T 78601277 8600 601 8700 )
000471 CROD = 86021 8600 8602 8700 86022 8600 86012 8704 o
000472 CRUD 86031 8600 8603 68705 86032 8600 8603 8701 ‘
TTTT000473 CROD 850417 86007 8o04 T 87027786027 86007 T T as00T T 08706 !
000474 CROD 86051 8600 8605 8707 86052 8600 8605 8703 !
oLuL7sS CROD 85061 8600 86CH 8704 86062 8600 8606 a7o09 :
TTAROGTe T T T TCRODT T T He0TY T T ae00 T T 8607777778700 T T aen T T B V- Y(ir S nrTos

/600
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000477 CROD 86081 8600 8608 8706 860182 0 8608 8710 - 1
000478 CROD 86091 8600 8609 8711, 86092 8600 8609 8707 _ !
TT006LT79 CROC™ 86101 T 8600 8610 8708 861027 8600 8610 8711 |
0004860 CROD 86111 8600 8611 8710 86112 8600 8611 8709 ,
LO4BYL GRID 8600 . 8000 80.0 90. . ~219.0 8000 456 !
TTT0004s2 GRID 86017 8000 80.0 120, ~-219.0 8000 456 |
0oVLe3 GRID 8602 8000 80.0 60. -219.0 8000 45¢ |
CoOuBY GRID B603 8000 80, 150, ~219.0 8000 456 :
60485 GRID B60Y £000 80, 30, ~219.0 8000 45¢, _
000486 GR1D 8605 8000 80. 160. -219.0 8000 456 o]
000487 GRID 86C6 68060 80. o0 =219.9_ 8000 45¢ 5
ocuLus8 GRID 8607 8000 80. ~150. -219.0 8000 45¢
000469 GRID 8608 8000 60 -30. =219.0 8000 45¢€ |
000490, GRID 85609 #0400 80 -120.  =219.0 8000 456, :
poyw9l GRID 8610 8UCO 80 60 ~219.0" 8000 45¢, T
00y492 GRID 8611 8060 e0. -an. 7 ~=219.0 8000 456 : 1
0C0493 GRID 8700 8000 85.0 an., - =320, 456 !
00UEgh GRIU 8701 8000 85.0 120, =32n. 456 i
0ConyYsS GRIU 8702 80€0 £5.0 60. =320, 456 ! 1
000496 GRID 8703 8000 85.0 150, =320, . 456 | !
T 000497 GRID 8704 8000 8540 30, =320, 456 ! _ :
000498 GRID 8705 8000 85.0 180. =320, 456 ;
00U499 GRID 8706 6000 85.0 o0 =320, 456 N
T C0U500 GRID 8767 80007 7 £5.0 ~150. =320, 456 S |
00501 GRID 8708 8060 85.0 ~30. =320, 456 -
0Cus502 GR1D 8709 8000 85,0 . =120. =320, 456 = !
T 060503 GRID 4710 8000 6540 -60., =307 456
" 001504 GRID 8711 8000 85.0 =90, =320, 456 B
000505 PROD 8600 8500 0.868 :
000506 MAT 8500 5.75E6 03 1.75E=h *
000507 3 " ALL CARGO BAY INTERFACE POINTS ARE TO REMAIN IN THE SAME PLANE !
0045508 MPC 8700 5701 1 1.0 8700 i -1.0. i
~—"000509 MPC 8700 8702 1 170 ‘8700 1 =1y |
000510 MPC 8700 8703 1 1.0 8700 1 . =1.0 |
000511 MpC 8700 8704 1 1.0 8700 1 -1.0 |
1] Ao ¥ MPC 8700 8705 1 170 8700 1 -1.0 : T
000513 MPC 8700 8706 1 1.0 8700 1 =1.0 . . !
0UGS1Y MPC 8700 8707 1 1.0 8700 1 -1.0 : .
006515 MPC 8700 8700 1 1.0 8700 1 -1 —*
000516 MPC 8700 8709 1 1.0 8700 1 -1.0 C
00e¢s17 MPC 8700 8710 1 140 8700 1 -1.0 t f
000518 MPC 8700 8711" 1 1.0 8700 i =10 {
000519 MPC 8700 8701 2 1.0 a7en 2 -1,0 T
000520 MPC 3700 8702 2 1.0 8700 2 -1.0 !
Uous5al MPC 8700 8703 2 10 8700 2 =10 T
000522 MPC 8700 8704 2 1.0 8700 2 =-1.0 : ;
000523 MPC 8700 8705 2 1.0 " 8700 2, ~-1.0 B
—ocn524% MPC 8700 8706 2 170 8700 2 -1.0 i
oous2% MPC £700 8707 2 1.0 8700 2 -1.0 B i
001526 MPC 8709 8708 2 1.0 8760 2 -1,0 :
000527 MPC 8700 8709 2 10 8700 2 =1.0 i
060528 MPC 8700 8710 2 1.0 8700 2 ~1.0 ;
000529 MPC 8700 8711 2 1.0 8700 2 -1.0 ;
004530 MpPC 3700 8701 3 150 8700 3 =1.0 i
000531 MPC 8700 6702 3 1.0 8700 3 ~-1,0 !
000532 MPC 8700 6703 3 " 1.0 8700 3 ~-1,0 !
—T00U533 MPC 8700 870y 3 130 g700 3 =1.0 :
COUbIY MPC 8700 8705 3 1.0 8700 3 -1,0 !
00u535 MPC 8700 u706 3 i.0 8700 3 -1.0 ;
TTTTQONS36 MPC 870077778707 3 1.0 8700773 -1.0 y
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000537 MPC 8700 8708 3 1.0 8700 3 =1,0 g ;
00538 MPC §700 8709 3 1.0 ¢ 8700 3 -1,0 : '
000539 “pC 8700 8710 3 1.0 8700 3 ~1.0 ;
000540 MAC 8700 8711 3 1.0 - 8700 3 -1.0 _ '
000541 $ - MODAL COORDINATE DATA L X
000542 SPOTNT 107 THRU 109 i T
vons43 CMASSLG 101 2.927 101 :
000544 CrASSL 102 2.027 102 !
0005usS CMASSH 103 0.66U 103 Sy
000546 CHMASSH 104 1.311 104 o
000547 CMASSE 105 D.444  10S f
TToupsHs CHASSET 106 0.20187 108 : T ;
000549 CLHASSY 107 0.1504 107 Lo T
000550 CHASSH 108 G.1980 10m ' : |
TTT000551 TCMASSHTTTI09TT T 0.20437 1n¢ T
000552 CELASH 204 1.251E6 104 ! y :
000553 CELASH 205  1.26256 10% ' ;
00ussy - CELASL™ 206 7.457ES 106 o . . ;
0V0555 CELASY 207 6472955 107 : : - -
0Cu556 CELASY 208 8.n18E5 108 .
000557 CELASY 209 9.914£5 7109 . T
00n558 s THESE ARE THE MFC'§ FOR THE MODAL CONSTRAINTS
00559 $ MODAL CONSTRAINT EQUATTIONS !
000560 SR H K FEAK K }'t******u***um*****I*'Qr'?&*****x»v**************t******n*********t*** . L !
0005”1 % ) i
000562 $ GIMPAL,  ACTUATORS e
000863 5 T T
000554 CELAS2 8301 1.15€6 6120 1 8300 1 - T
000565 CELAS2 8401 1.15E6 6080 1 8400 1 . ‘
G0UsSHo G K R R K RO K KKK KK ok ORI K A4 a4 ot ok o o K o o o o o8 K o ¢ o T o A o o o o o 3K o o o T o ¢ 3 o 8 o Ak o ok 3K ok o o o o o c-
000567 3
000568 3 TP A STRUCTURE USED FOR ALL MINI=TANK RUNS i
000569 % T - o o !
006570 S - T PA # 1 : -
000571 GRID 6061 8000 35.0 -90, 43, 45¢ !
000572 CONY2 9007 6061 1.97 : ' i
Lugs73 CELAS2 60611 2.0E+6 6061 1 " 6070 1 !
00C574% CELAS2 606121 2.05+6 6061 2 6070 2
000575 CELAS2T 6061227 1. 45+6 6061 2 6040 2 o
000576 " CELAS2 606131 2.0FE+6 6061 3 6070 . 3 . . ‘
000577 CELAS2 606132 1.4E+6 6061 3 6040 3
000578 - 2 T !
000579 $ TPA &2 S }
0005&0 GRID 6062 8000 35.0 90. - 43, : ) 456 - )
000581 CONM2™ 9008 76062 T 1.97 o T
010582 CELAS2 60621 2.0E+6 6062 1 © . 6070 1 ;
000583 CELAS2 606221 2.0E+6 6062 2 . 6070 2. '
TTTT000534 CELAS2 77606222 1 4E+6 6062 2 6040 2 i
0roses CELAS2 606231 Z.UE+6 6062 3 6070 - 3
000586 CELAS2 606232 1.4E+6 6062 3 6040 3 {
T 000587 314**A**i**f**************t*****k*********m*{@ii**********m*****t**i*#********** !
000528 $ !
009589 5 EOS SUPPORT FRAME - !
T 004590 T o T T |
000591 CELAS2 3055 3.5E6 3050 1 3051 i
00u592 CELAS2 3056 3.566  30%0 2 3052 '
T U0U593 CELAS2 773057 7 TT3.566 30507773 3083 i
0CuBY CELAS2 3058 4,057 3050 4 !
000H9S CELAS2 6001 3.5F6 6000 1 6001 !
TO0ULOG T TTTTTICLLASS2 6002 T 3.5F0 cann S T T T e T T -
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000597 | CELAS2 6003 3.566 6000 3 6003 %

: 000598 CELAS2 60GY 4.057  epno 4

! 00L599 CELAS2 78707 T TI.E6 T 7007 T8
000600 CELAS2 8702 1.E6 8700 2

, 000601 CELAS2 8703 1.E6 e700 3.
001602 conve 8700 8700 1.E6
000603 MPC 8700 2051 ] 1.0 8700 1 -1.0
0C06CH MPC 8700 3052 0 1.0 8700 2 =140
000605 MpC 8700 3053 0 1.0 8700 3 =1.0
000606 MPC 8700 6001 ] 1.0 8700 1 ~1.0
000607 MPC 8700 65002 0 1.0 8700 2 =1.0
000508 MPC 8700 6003 0 1.0 8700 3 ~1.0
000609 SPOINT 3usl 3052 3053 6001 6002 6003
000810 Gk xrkoph

AR g8 K K o Ko o R o ok oo Kok o oK ke s K o ot ok K 4K o ook o o o K ol A o o o A o oo o sk Aok o N o ok o K

. T I RT3 T £ TR DR A

e T T A i
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R ELT EO0S/CASE6+10720114, 42460 !

!

000001 BAROR 1000.0 '1000.0 0,0 1 ‘
T oluo02 G o AR AR K Kk KK oK R R T o K oK o o o ok o R o ok oK R ok ok ok **************n********************* :
020003 D i
Q00004 S COORDINATE SYSTEM DFFINITIONS . :
TTTTO00008 % T - i
000006 corD2C 2 2561 N o0 . 300. 0 o0 . BsC - : i
000007 +3C 300.0  =50.0 0,0 N '- !

T 006008 CORO2CT 8000 0.0 0.0 0.0 1600.6 0.0 0.0 cYL |
Q00009 : +CYL 1000.0 1000.0 0.0 |
ouulo :5**4*************“**********u KRR AOKOK K ok kg **************n************m******** ‘ -y

T buuoly 5 ’ T T ‘ ]
0ooue12 S SUPORT CARD FOR RIGID BODY MODES ’ |
000013 $ . B !
TTo0001e ¢ B KA A AK A o AR A oK KA AR b o 8 KKK oK KKK ok o AR AR ok oK o K Aok o o oK Ko o o o ook o o o ok oK o ]
0Cus1y . % i
000016 5 EIGENVALUE EXTRACTION : |

T 00u017 % o T o
000018 . EIGR 25 Glv 25 » 1.E=6 6lv2s 1
00U019 +GIV25 MAX L

T 00Qu029 Ju*u*»uw**n***u*****:***”*****************u******n o o 3 3 o o 3 ok ok ok 3 A o ok ok e ok ok ok K . ]
0013021 3 ) |
0coe22 % SINGLE=-POINT CONSTRAINT SETS . !
000023 ) , T - - N ' :
009024 . SPCL . 10 123u56 8700 |
000025 S o ok A AR KKK 3K ok 3k o oK R K K Ak o K K ok 3k ok 3K ok 3k K e sk K ok e oK ot b sk o o ok ok 3 e ok 3K o 3 o o K o o SR o s 3K ok 3K o o 3 ok ok o ok o ok o o oK ]

T tuJiRe $ ' o
0unc27 5 MULTI~POIMT CONSTRAINTS |
oundes 5 . b
000029 — MPCADD ™10 6062 7000 7010 8300 8500 8700 T-
000020 % ) : !
000031 ‘ % MPC TPA 42 TO TPA #1 ' : . !
000032 MPC 6062 6062 1 1.0 6061 1 ~-1.0 ' ] ' )
000033 MPC 6062 6062 2 1.0 6061 2 =1.0 ' , !
000034 . MPC 6062 6062 3 1.0 6061 3 -1.0 : c -
000035 ) : MPC™ 7000 7000 1 1.0 607 1 -1.0 7000X i :
00036 . "+7000X 6070 5 10.25 . : . !
000637 MPC . 7000 7000 2 1.0 607 2 =-1.0 7000Y P
000038 +7000Y © ° 6070 4 <10.25 6070 6 . 6.0 R
[ONITRON T MPC 7000 7000 3 1.0 6070 3 -1.,0 70002 !
0000%0 +7000Z 6070 5 =6.0 . : ' i
o004 MPCT 770007770007 T T TLL.0 TR0V T T T =1,0 : :
00uou2 MPC 7000 7000 ) 1.0 6070 5 . =1,0 '
ooneL3 MPC 7000 7000 6 " 1.0 . 6070 6 -1,0 . !
0000h% TTTNPCTT 7010 7010 1 1.0 6070 1 -1.,0 7010X ‘
200045 +7010X 6070 5 ~10.25 : i
0Q0o4s MPC 7010 7010 2 1.0 6070 2 -1,0 7010Y !

T 000087 #7010Y" 7 6070 4 10.25 6070 6 6.0 i
oouduys MpPC 7010 7010 3 1.0 6070 3 - =1,0 70102 {
000049 +70102 6070 5 ~6e0 . '
0000507 T TTMPCT 7010 7010 i 1.0 777760707 Ty T =1.0 .
D00DS) MPC 7010 7010 S 1.0 6070 5 -1.0 :
oouos2 MPC 7010 7010 © 1.0 6070 - 6 -1.0 !
TTTQ0U053 MpC 8300 6080 1 1.0 o080 T Y -1,0 6080A “
200054 +6080A 6050 5 =20.,48 6050 6 -1u.3'+ . i
cOuoss MPC 8300 6130 1 LeN 6050 1 -1.0 6130A | ; ~ h
TTR00C56 T T 461304A 77 TTTON50 B T N TR ¥ T =Y « 121 o R A TUTY . - T - ) o
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000057 MPC 8300 8300 1 .10 - 817D |
000058 MPC 8300 8400 1 1.0 8080 1 =-1.0 !
000059 B o A K Ao K o 3K sk K A R K o K 3K o K K W sk KK ofe T o K 3k o 3K ok o oK ol oK i K ok ok 3 o e 3 o K sk K e kR e Sk oK ok o o o o i i i ke o o o o oK o K K |
000060 % !
000061 3 OMITTED COORDINATE SET
TTTT000062 5 T o e ;
Goucse3 OoMIT) 123456 2020 3010 3030 3oun 4025 8000 8001 6DOFA .
000CHY ___tEDOFA__ 8002 8005 8010 8020 8021 8022 8160 8030 6DOFB X
0000665 +600FB 8110 £130 8140 4010 i
000066 oMITY 456 2009 g170 2040 o000 - 8210 302 8180 . 3DOFA !
000067 +3DOFA__ 8190 4000 8150 4020 8200 4030 5000 6000 -~ 3DOFR !
0009258 £300FB 60200 6030 60u0 6070 7020 7030 7040 8040 3DOFC !
0v0I6e +300FC 8050 8060 8070 a0ao- - 80an a1o0 - 81zn :
0Ca070 SH &% *************:**y********, ********w***q ***************# ********************* i
000074 - ’ i
Q00072 % PARAM CARDS \
00073 5 j
Qouu7E PARAM GROPNT™ 0 : J
0uuc75 S**********a***************t»u*t***********wr*************a**********t********** i
000076 ;7 !
TTTouourT 5 TTGLOBAL AXES FOR PLOT ORIENTATION
000078 S . !
000079 GRID 1 . 430, . 123456 t
000080 GRID 2 50. 123456 L
ap0081 GR1ID 3 - 50. . . 123456 ;
000082 6RID 10 420, © 123456 B
000083 GRID 20 , 40 123456 :
oouuay GRID - 30 40, 127456 I
CCOG8S PLOTEL 9001 10 1 ) !
200C3b PLOTEL 9002 20 2 |
ocuas? TEL 9003 30 3 o !
£ou0s8 PLOTEL 9010 g12n 6005 9011 8005 8025 :
Oﬂuqdq_“—_"_—"—_?L0| L~ 9012 8025 8180 9013 8150 a1Lo '
Qou090 PLOTEL 9014 814n - 8130 9015 8130 8lzo - .
000091 PLOTEL 9020 8200 8050 9021 8050 aouo . : :
0000922 PLOTELT9022 Go40 8060 - 9023 8060 8110 ) R .
QU093 PLOTEL 9024 glio 8160 902 8160 8200 ' i
goocou a*A**4************#*******‘**i************i******t********#******#************** i
000095 g - ;
V0096 3 CONCENTRATED MASS I TEMS i I
000097 3 ) ) L
000028 % PTF TS A .
00uC992 CONM2 9001 2050 2 0.15 28.82  17.6 ~2.09 !
Q00100 conse s002 5010 ' <037 -3.36 12.4 7.12 ;
0T J1TT ConNM2™ 9003 5010 1719 -2.82 o0 N o
0co102 conmz 2004 6060 0.98 2.2  =26.1 o0 ;
000103 CONM2 Q005 6050 . «86 - =1,5 2645 14,5 '
T 000104 CoNM2™ 90067 6050 0.02 U0 27.5 0.
0001085 5 DESTRUCT SUR YSTEM i
000106 % _ < '
000107 i3 T NOZZUE TO EXTENSION ATTACHMENTY !
0001086 . Conm2 2051 20%0 0855 o ’ NEA i
000199 +NEA 72, 364 \ 36, : E
000110 5T CORETSUPPORT i )
o011l Conme 3051 3050 0.668 -4,93 . cS |
000112 +CS 328 170. : 170. ‘ ,
000113 LI - FLANGE - | i
gvol1lu COoNM2 3052 3050 : 1.08 c 2.07 FLANGE }
00yUIlS +FLANGE 5%t 298, 298. : : . [
"""" 0001167 % T TTTAFT RING T T -
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000117 ConmM2 2052 2050 0.40 RING ]
000118 +RING 335, 160. : 163, !
T 000rY9 . ““" TORUS :
€00120 CONM2 2053 2050 0.198 . =3,1% TORUS ;
pguu121 +TORUS 181. 91, ; 91, ;
T ovdre22 3 S NOzZZUE TO PV BOLTS !
000123 ConM2 3057 3050 + 096 . 1.07 g8OLTS !
otul2s +BOLTS  51.15 2565 . oo 25465 i
0vdi25 5 CONTROL DRUM ACTUATORS (18) I
000126 CoNM2 5011 5010 8000 0384 24,5 10. :
000127 CONM2 5012 5010 8000 «03u4 24,5 30, !
ooui28 CONM27 5013 5010 8000 030y 28,5 50, :
00J129 conmt2 5014 5010 8000 0301 24,5 70. !
000130 CONM2 5015 5010 8000 L0384 24,50 90, i
006131 COHM2TTT5016 7 7 50107 T B000T T L0384 24,507 110, i
000132 Cont2 5017 5010 8060 L0344 24,50 1304 1
000133 conm2 5018 5010 8000 0344 24.50__ 150, 1L
) guL1iy ¢ Conm2 7 50197 5010 80007 L0308 20,50 170. . {
000135 conM2 50110 5010 8060 03ul 24,50 190. |
000136 conM2 50111 5010 8000 0344 24.50 210 - i
T 000137 Comm2™ 50112 5010 8000 L0344 24,50  230. o
000138 conm2 50113 5010 8000 0380 24,50 250 ;
000139 CONM2 50114 5010 8000 0384 24,50 270
000180 ConM2™ 501157 5010 80007 L0344 24,50 290, ;
couiul CONM2 50116 5010 8000 0344 24,50 310,
000142 CONM2 50117 5010 8000 0384 24,50 330, .
000143 CONM2 T 5011877750107 80C0° L0344 24.50 350,
000144 ;] , SHIELD . _ -
000145 5 SHIELD REMOVED i
TTTO00 146 OMITI 456 6010 e : : !
000147 % NDICE ) |
00u1u8 Cont2 6021 6020 1.55 |
009149 57 - - ACTUATORS !
000150 CONM2 60801 60860 0.24 ,
000151 CONM2 61301 6130 0.24 |
0040152 CoMM2 830017 8300 0.24 ) i
3Cu153 CONM2 84001 8400 0.24 i
gun1sy 5 "GIMPLE NSS . - L
000155 CONNM2T 4001 4001 29,7 T
000156 CONM2 4002 4002 6402 . o !
000157 CONM2 4003 4003 2.90 .
TTTO00158 Sk b K oK oK ok KK R K K K sk 8 oK R i o 3K 3 K oK o o 2 sk e oK o ok 2 3 o o o k8 9o 3 o oK o e o e 3K o 9 K ok ok oK e o K e ok o ok ke ok oK i
000159 5 !
000160 % COMPONENT NO. 2 MOZZLE EXTENSTON L
TTTo0u16ed 4 T T T T {
ouuis2 CBAR 2020 2020 2020 2000 |
000163 CRAR 2040 2040 2040 2020 !
000164 T CBAR 2050 2050 20%0 2040 !
000165 GRID 2000 409.372 ;
000166 GRID . 2020 351.543 :
060167 GRID 2040 296865 ,
000168 GRID 2050 : 2704190 : |
0C0169 MAT1 100 1.766 0.70%6 1.355C=4 . L
TTTTU001790 PRAK 2020 100 40,865 55550, 554550, 111100, 00445 ¥
pLL17Y PEAR 2040 100 33,253 30250, 30250, 60500e o00445 !
u00172 PIAR 2050 100 50.047 25400, 25400, B50800. 00445 |
—TTG600173 T A A KRR A R KR KK o 3 RROK A oK b K A i o K o o R KK K K e o oK KK K KK ok K i oK K e o o K A R o Ko o O oK K o l
00017y 3
000175 % COMPONENT NO. 3  NOZZLE _ i i j
TTTOUITe " ' T ’ : '
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000177 CBAR 3000 3000 2000 2050 : }
000178 CBAR 3010 3010 3010 3000 ;
TT00u17e CBAR 3020 3020 3020 30106 . '
couleo CBAR 3030 3030 3030 3020 ;
000181 CBAR 3040 . 30u0 3040 3030, ;
000182 CHAR 3050 3050 3050 3040
0C0183 GR1D 3000 254.218 §
200184 GRID 3010 233.25 . i
T oo0iss GRID 3020 225.90 , i
000186 GRID 3030 2204491 '
000157 GRID 3040 213.226
G EY) GRID 3050 206[93 ;
oouise MATL 347 29.3E6 JUEG 7.0945-n : v
804190 PUAR 3000 347 11‘5 S341l. 3414, 6828, 4007 f
TT00u19l PEAK 30307 3u7T T 32,37 u3ri. w37i, 8742, +007 T
000192 PEAR 3020 37 16.3 567+ ' 567 1133.  .007 ’ !
000193 PBAR 3030 347 13.7 333, 337, 666 <007 !
0oU19Y PAK 3040 347 25,2 20704 2070. #1480 <007 .
£0019% PLAR 3050 . 347 82,2 16170+ 16170. 323430« <007 : ; !
000196 5»*:*********#****:*****«*#***************:’*k*************i************t******** ;' :
TT006197 S ' :
000198 $ . NUCLEAR SUBSYSTEM SIMPLE MODFL / }
00u199 ;3 ; _ .
TTTOu0200 CECASZ 4001~ H1V8Es tant i 3050 1 - |
L9201 CELAS2 40012  9.41E6 4001 2 3050 2 o i
0cy202 CELAS2 40013  9.41E6 400} 3 3050 3 i o
T 00203 CELAS2 T 4y021™ 7234.£6 4002 1 4001 i !
009204 CELAS2 40022  61,7E6 4002 2 4001 2 Lo
000265 CELASZ 140023 61,7E6 4002 3 4001 3
TT00C206 CELAS2™ U003 " 0,48E6 4003 1 4002 1 ‘
cou207 CELASZ2 40032  16.5FE6 4003 2 4002 2 !
00U208 CELASZ2 40033  16.5E6 4003 3 4002 3 .
——000209 GRID 4001° 17040 : - §S¢
00u210 GRID 4062 129.0 use . !
000211 GRID ~ 4003 12440 456 I
gouzl2 ok kRO A o ke A IR KR Rk ok b o ok AR TR oK KK oK oK ok ) *w&‘**lfﬁitm**a ik*ﬂr*******ﬂ*t*tﬁ*
006213 $ o ‘
000216 s COMPONENT NO. & PRESSURE VESSEL ' {
—00021%5 5 v —
000216 CBAR 4000 4000 4000 3050 o
600217 CBAR 4010 4000 4010 4000 i |
000218 CEAR 4020 4000 4020 4010 ‘
000219 CaAR 4025 4000 4025 4020 T
oouzz CBAR 4030 4000 4030 up2s b
00U221 GRID 4000 18575175 i
000222 GRID - 4010 1644105 : b
000223 RID 4020 14246925 ) i
—TUoouz2y GRI1D 4025 12467 !
0U0225 GRI1D 4030 121.28 . oo \
00u226 MATL . 7075 10.3E6 3,.SE6 2.6162=4 : i
00U227 PBAR 4000777075 1357933516007 51600 1032007 0114 T
00ue28 B ok 3k o oK ok ok oK ok o 3k ok ol ok ok K o o ok o K o ok ok s ok sk o oK sk o 3K s e A8 K sk e e sl ke ke 3K o 36 9K e e sk sk e g ok Sk o 2K o ol 3K o o sk ok s o o e e 3 o ke e o ol ok ok i
00229 ;3 s S |
—00023C 3 —COMPONENT NOTS PRESSURE VESSEL CUOSURE :
520231 % : : f
0un232 CBAR 5000 5000  S000 4030 !
—ogu233 CBAR 5010 5010"—$010~"—"5000 3
000234 GRID 5000 115.97 i
¢ou23s GRID 5010 110.28 o
TTOQue36T .OSus '

- PHAR™TT7S000° TTTT07STTT T 23241 T R1IASO Y '"818‘50."'163700.
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000237 PEAR 5010 7075 290.28 64000, 64000,
000238 ' Dok ok ok oA o o o e ok A K KO R 3K s ok sk ke K ke K s K K oz K s s ke sk ok o ok ol e S e St ok K sk K 3 o ok i 3 s e o ok Y s o ok e 5B e ok e a3 s i e o ke ok ok ook
000239 4 -
00u240 $ CONPONENT MO.6 LOWER THRUST STRUCTURE
000241 % . : :
TTO00EWE CHAR 6000 6000 6000 5010 ]
00243 © CBAR 6010 6000 6010 6000 {y
oov2un CBAR 6020 6000 6020 6010 X
TTTT00024HS CHAR 60207 T 6000 6030 6020 :
000246 | CBAR 6040 6040 6040 6030 i
000247 CHBAR 6050 6050 6050 6040 {
T o0u2us CHAR 6060 6060 OUED 6050 |
oen2s9 " CRAR 6070 6070 6070 6060 !
009250 GRID 6000 98.0 . :
000251 GRID 6010 86.33 |
©opgu2es2 GRID 6020 74,50 :
000253 . GRID 6030 68.58 : : L - .
0CU254  « GRID 6040 57.0 . , L o : ;
000255 GRID 6050 , 39:5 : : L i
Q00256 GRIN 6060 32.38 |
TTo00257 GRID 6070 29.0 , , . j
000z58 Gk10 6080 8000 25.0 125.0  39.50 23456 !
000259 GR1ID 6130 8000 25.0 215.0 39,50 : 23156 !
060260 MATI 7039 1071E6  3.78E6 o 2,565 R ' T . -
00p261 PBAR 6000 7039 © 11.94 2155, 2155, 4310, « 0282 oo |
000262 PRAR 6040 7039 11.64 1989, 1989, 3978, « 0282 i
000263 PHAR 6050 7039 10.681 1543, 1563, 3087. <0582 :
T Qou2ny . PBAR 6060 7039 9,50 1228, 1228, 2456, $ 0282 {
00u265 PBAR 6070 7039 9.58 1114, 1114, 2228. 0282 : {
000266 53 o o4 S K KK A b A oK ok o KR o e K K K K o o A K o o oK ok sk K A o ke ok T oKk oK s o R i o K of: 3 ok 3 0 o 3ok o o T o o o o ko K }
0002567 3
000268 5 COMPONENT NO. 7 GIMBAL !
000269 3 : . R T . i
cup270 _ © CBAR 7031 7031 - 7020 7000 0.0 10.0 =10.0 1 7031 N |
000271 +7031 4 L , . ) D i
000272 CHAR 7032 70371 7020 7040 0.0 1071 10,0 NS 7032 - O
000273 : +7032 4 i
o00u274 CHAR 7033 7031 7020 7010 0.0 ~ «10.0 -10.0 1 7033 i,
—000275 , +7033 - (A B T : T ) T
000276 . CBAR 7034 7031 7030 7020 0.0 =100 =100 | 7034 /
000277 +7034 q _ e o
TTo0uRTEsT T ConkopT 7021 7020 8001 250 2.0 !
000279 COMROD 7022 7020 8010 250 2.0 |
000280 _ CorROD 7023 - 7020 8062 - 250 2.0 [
065281 CONROD " 7024 7020 80C0 2507 2.0 [
060282 CONROD 7041 7040 8020 250 2.0
000233 : CONROD 7042 7040 8021 250 2.0 !
TTT000284 T CONRODTT7O43 704078022 250 2.0 I
0U0265 CONROD 7044 - 7040 8020 250 = 2.0 !
0C0286 : CTRIA2 7121 . 8012 8000 8005 7020 !
000257 CTRIA2™ 7122778012 8ocy 8005 7020 !
oce2ss CTRIAZ 7123 © 8012 8002 5005 7020
- pon239 CTRIA2 7124 8012 e010 8005 7020 ,
TTTR00290T T CTRIA2TTT712S 8012 8001 8000 7020 N -
ocozel CTRIA2 7126 8012 apen ano02 7000 -
00v292 © CTRIA2 7127 8c12 aoc2 8010 7020 , !
200283 TCTRIAZ2TT7128 80127778010 8001 7020 i B
000294 _ CTRIA2 71ul 8012 8020 8025 . 7040 : !
otu29s CTRIA2 7142 go12 ep2l 8025 70u10

TTTTRCAte T

CTRIAZ2 T 71437777 goi2 777802277777 gues T om0 T
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000297 CTRIA2 7iuy 8012 80320 8025 7040 - §
000298 CTRIAZ2 7145 8012 8021 8020 7010 '
T 000299 CTIRTA2 71867 7~ 80127 " gp20 802277 70un ;
000300 . CTRIA2 7147 012 8p22 8030 7040 |
000301 - CTRIA2 7148 8012 8020 8021 7040 '
003302 TGRID T 7000 o 23.0 0.0 -10.75 I
060303 GRID 7010 23,0 0.0 10.25 . 1
0C0304 GRID_ 7020 23.0 -10.25: 0.0 i
000305 GRID 7030 23.0 0.0 0.0 I
000306 GR1D 7040 23.0 10.25 0.0 f
C0V397 MATl 250 26.0E6  9.24E6 Te33E=4 !
T Tpousos PBAR 7031 250 3.0 10.6 10,0 20.0 ;
0003209 ‘S*t#**************t*******t*******#****w************t**t**ﬂ******t************** H
001310 3 E
000311 3 COMPONENT NOW™8 7~ UPPERTTHRUST 'STRUCTURE T
guasL2 5 _ . !
00U313 CBAR 8000 8000 8090 8000 8160 ] 0’ 2 i
T 0U03Lk CBAR 8001 8000 8001 8040 8110 0 0 2 5
600315 CRAR 8002 8000 8170 8002 a110 0 0 2 ;
000316 CoAR 8010 BOOD 8010 8050 8160 0 0 2 : :
000317 CBAR 8021 8000 8021 8100 3110 0 0 2 ‘
000318 CHAR 8022 8000 8050 8022 8140 0 ] 2 |
00319 CRAR 8030 8000 a03n 8180 81un 0 0 2 '
0UL320 CuaR 8040 8000 8040 8020 s1un 0 0 2. : . '
000221 CoAR 8050 8000 8050 8210 8160 0 0. 2 : ;
000322 C5AR 8052 §000 8190 8050 a1co0 0 0 2 R '
T TCou%e3 CaAR 8061 8170 6060 8080 -10.0 ~10, 0.0 1 8061 i
00032y +8061 =34 ' =34 -
V09325 CaAR 8065 8190 8060 8080 =10.0 =10.0 040 1 8065 :
TTTTeR0326 +3065 T -245 - - =2.5 T :
000327 CBAR 8072 8000 8040 8070 8110 0 0 2 !
000328 C:AR 8073 8170 8070 8060 ~10.0 ~10. 0.0 1 8073 i
000329 +5073 - k7Y - ) =3.4 ;
000330 CBAR 8075 8190 8070 8060 -10.0 =10.0 0.0 1 8075 - 1
00u331 +8075 -2.5 =245 - . .
000332 CBAR 8081 8000 8000 8040 8140 0 0 2 . T
000333 CBAR 8085 8190 8080 8090 ~10.0 ~10.0 «10.0 1 8085 !
000334 +8085 : -2.5 =245 E
000335 CBAR 8095 8190 8CS0 8120 =1000T =3, 75T =140y 8095 R
000336 +8095 -2.5 -2.5 : ‘ !
0Cn337 CBAR 8105 8190 8100 8070 =10.,0 <10. 10. 1 8105 .
000338 +8105 . 2.5 ” - =2.5 - ,
000339 CUAR ‘8125 8190 8120 8170 =10.0 3.75 -1L,0 1 8125 .
000240 *8125 "205 -205 |
o0U34Y CSAR 8155 B190 8150 8100 <1050 =3.,75 14,0 b 8155 T
0oo3u2 +8155 -2.5 . =2.5 ;
000343 CBAR 8172 8170 8170 8090 =10.0 0.0 10.0 1 8171 !
000344 +8171 =3.4 ~3.4
000345 CIAR 8175 8190 8170 8190 -10.0 1n.0 -10.0 1 8175 ;
Qo03us +8175 -2.5 =2.5 . !
CO0247 CBAR 8181 817n 51A0 8100 =100 C.0 10,0 1 a18Y
000348 +8181 -3.4 ~3.0 ‘
- 0C0349 CBAR 8185 8190 B180 8150 ~10.0 3.75 14,0 1 8185 ;
000350 +8185 =2.5 . -2.5 T
¢on3s1 CRAK 8191 8170 aiso 8200 =10, 0. 0. 1 a101 |
Luu352 +8191 ~3.4 -3.4 !
000353 CBAR 8195 8190 81c0 8200 =100 10.0 00 1- 8199 .
0006354 +5195 -2.5 -2.5 ‘
000355 CRAR 8201 8170 8200 8210 -10, 10. 0, 1 8201 :
T 00358 ¥a201 T 7 T -3l - T -3l T .
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000357 CBAR 8205 8100 8200 8210 =100 10.0 0.0 1 8205 ;
00y358 +5205 A -2.5 : ~2.5 |
—00U359 CEAR 8215 8190 B210 8180 =100 1o 10 1 8215 .
000360 +8215 ~2.5 -2.5 . |
060361 CCOMEM  B80C6 8006 8ou0 8110. 8130 8001
T 600342 COoDMEMT 68011 8006 8030 8169 8130 8010 T
900363 COLMEM 8043 8006 5040 8110 8140 8020 L
200364 CRDMEM 8102 8006 £050 8160 ' 814D 8022 !
uou365 CROD 7T B041 8041 8040 8110 8051 8041 80%0 8160 ;
000356 CROD 8071 8130 6110 8070 8161 . 8130 8190 8160 |
2003567 CROD 8111 8130 6110 8140 8itn 8130 8100 8180 ;
T 000368 CroD 8139 8130 8040 8130 8160 8130 8120 8160 |
00u359 CROD 8162 8130 8160 81un 8163 8130 81t0 8100 :
000370 CROD 8171 8130 8170 8130 8121 8130 8130 8110 f
TTT00037L CRGD 6210 6130 8160 8210 8110 8130 8080 8110 1
000372 CTRIA2 8001 8001 8000 8130 ' 8090 ﬁ
000373 CTRIA2 8002 8002 8005 B130 8000 s
00037 7 CTRIAZ 6003 6002 8005 8130 8010 ; '
000375 CTRIA2 8004 8001 8002 8130 8170 "
LU0376 CTRIA2 8005 8002 a0n5s 8130 ane? |
000377 CIRIA2 T 80CT 8001 B8040 8110 8070
00u378 CTRIAZ2 8008 8002 8005 8130 8001 :
000379 CTRIA2 8012 8012 8000 8001 8ors !
T tuu3sl CYRIAZ27 8013 £012 8001 8010 800s : :
003381 CTRIAZ 8014 8012 8010 8002 8065 ,
0Co3s2 CTRIA2 8015 soLe gon2 8000 8005 X
TTTeCu3B3 CTRIA27 8026 8002 8025 8140 8020 i
T 00384 CTRIA2 80n27 8002 802s 8140 803 ,
000385 CTRIAZ2 8031 8001 8030 8140 8160 ' |
T000386 CTRIN27T 8032 8012 8021 8030 8025 !
000337 CTRIAZ 8033 8012 £030 8022 8025 , {
000383 CTRIAZ 8034 8012 8022 8020 8025 .
T 000389 CTRIA2T 8036 8012 8020 8021 8025
00v390 CTRIA2 8052 8001 8050 8160 8210 N '
000391 CTRIA2 8082 8001 8040 8110 8080 P
00392 TTRIAZT 8121 8001 8090 8120 a1vo ;
© 000393 CTRIA2 3151 8001 8100 8150 alan ;
000294 CTRIAZ 819l 8001 8050° 8160 a1a0 '
—P00395 : CTRIA276193 8002 8025 8140 8022 T
000396 CTRIA2 8loy 8002 8025 8140 8021 . B
008397 CTRIA2 8195 8001 8021 8140 8100 .
00065987 GRID 7778000 - 17.0 -13,25 3.0 i i
000399 GRID 8001 17.0 =7.25 3.0 , !
QU0Y400 GRID 8002 17.0 ~-13,25 =3.0 !
TTTouUs0Y GRID 78008 TTTTTTTTL7.,07T T T w10.2577 0.0 [
00402 GRID 8010 17.0 =7.25 =3.0 :
000403 GRID 8020 17.0 7.25 . 3.0 ;
000404 GRIDT 8021 17.0 13,257 3.0
001405 - GR1D 8022 17.0 7.25 -3.0 :
000L06 GRIN . 8025 17.0 10.25 0.0 i
000407 GRID 8020 17.0 13.2577=3.0
cun+08 GR1D E040 17.0 0.0 10.25
" 000409 GRID 8050 17.0 0.0 ~10.2% !
T 000410 GRID 8060 0.C 0.0 24.25 ;
COusLl GR1D 8070 8000 2840 60. 0.0 “
oousl2 GRID 8089 3000 28.0 120, 0.0 i
000413 GRIDT 77809078000 28,0 150, 0.1 |
GUouly GRID 8160 £000 28.0 30. 0.0 |
goon1s GRIN 8110 0.€ U.0 10.25% |
TTTOO5LIATTTTTTTTTTTTTUOGRIN T T 8120 TTTTR000T T T 2a.07T T 1ans T T T .0 - ;
t
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000417 GRID 8130 0.0 =10.25 0 }
0oouls GRID 81490 0.0 10.25 o0 ]
gougle GRID 8150 8000 28,0 M .0 }
000420 GRID 8160 0.0 .0 -10.25 3
po0s21 GRI10D 817¢C 8000 2840 ~-150. <0 :
huou22 GRID 3180 8000 28.0 ~-30, .0 ;
000423 GRID 8190 8000 28.0 -120. o0 |
___uoos2s GRID 8200 _ 0.0 0 =2u,25 i
vony2s GRID 8210 8000 28.0 -60, .0 ' :
000426 GRID 8300 8000 25.0 215.0 0.0 0 23u56 |
__ouns27 GRID 8400 8000 25.0 12540 0.0 0 23u56 i
a0nLzy MATL 2024 10,566 4.0F6 2.6E=4 !
000429 PBAR 8000 2024 1.17 .08 26 !
C0u430 PBAR 8170 2024 0.50 4.3 0002 :
T 000431 PeaR 8190 2024 X 2,36 2.36 3,55 |
oonu32 PQDMEM 8006 2024 - 0.10 ’ g
000433 PROD 80u1 2024 0.25 .
000434 PROD 8139 2024 0,435 {
000435 PTRIA2 6001 2024 0.064 |
000436 PTHIA2 8002 2024 0.20 i
060437 PTRIA2™ 8012 2024 «125 :
000438 B ok ok b ko R oK o oK A o A KK SR oK o KR oK 7K oo K ok s 4 o o o S ot o sk ok ok o Kk o o o ok o o s o o oK 3k o o e o o e e KK o s K ok !
000439 $ %
000440 37 MT N T =7TNNK ;
0Cu4ul % . '
000442 3 LOWER (AFT) TRUSS . i
T 000LE3 CRoO 85001 8500 8500 ‘80R0 850027 8500 8500 8070 '
T00usLY CROD 805011 8500 85C1 8090 85012 8500 8501 8060 !
000445 CRCD 85021 8500 8502 8060 85n22 8500 8502 8100 '
TTTTC00sYS CROD 4503178500 8503 2120 8510327 8500 8503 BOR0
0uus47 CROD 85041 8500 8504 2070 as0u2 8500 8504 8150 !
ooonug CROL 85051 8500 8505 8170 85052 8500 8505 8090 ;
T 000449 CROD 25061 6500 8506 8100 8506278500 8506 8180
000450 CROD ~ 85071 8500 asn7 8190 85072 8500 8507 . 8120 ;
600451 CRCD 85081 8500 8508 8150 85082 8500 8508 8210 P
000452 CRCD B5091 8500 8569 8200 8500278500 8509 8170 3
000453 CRCD 85101 8500 8510 8180 85102 8500 8510 8200 i
000554 CRCD 55111 8500 8511 8210 85112 8500 8511 8190 ;
000455 GRID 8500 8000 65.9330390. -69.39698000 456" T
0Cous56 GRID 8501 8000 68.,93303120. ~69,39698000 456 :
000457 GRID 8502 8000 68.2330360., -690,39698000 - 45¢, :
000456 GRIU 8503 8000 68.933031500  =69,.39698000 45¢ !
000459 GRID “8s04 8000 68.2330330, ~69. 39698000 456
00UU60 GRID 8505 8000 68.93303180, -59,39698000 use A
DU I46T TGRID 8506~ 3000 68.93303.0 7 ~-69.396°8000 456 ,
JUYY GRID 8507 8000 68,93303=-150. ~60.30698000 456 !
000463 GRID 8508 8000 658.93303=-30. . =69.39698000 456
000464 GRID 8509 8000 68.93303=12070"" " =69.39698000 456 T
0Co46s GRIO 8510 8000  88.93303-60, -69, 39528000 456
Co0u556 GRID . 8511 6000 68.93303-90,  =69,39698000 456
00046y PROD 8500 £500 D767 T T T e T - T
000458 g . UPPER (FORWARD) TRUSS |
003469 CRCD 85001 8600 8600 a7ni 86nn? 8600 . 8600 8702 i
TTTC0I47L CROD B601T 6600 B6C1T7T8703 86012 8600 8601 8700 n
00U%T1 CrOU 86021 600 8602 8700 86022 8600 8602 8704 i
000472 CROD 86031 8600 8603 87n0% 86032 8600 8603 8701 } ]
000473 CROU 86CH1ITTT8600 BoCY " 8702 860428600 8604 8706 ) !
ovULTY CrOD 56651 8600 8605 8707 86052 8600 8605 8703 : i
ouoLTS CROD 86061 8500 8606 8704 86062 8600 8606 8708 i
T O00LTE CRO2 S6Q71777 86007 RGET TTTTBTNO T 8072 TTTE600 8607 8705
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T
o0us77 CROD 86081 . 6600 8608 8706 86082 0 8604 8710 : !
000478 CRCD 86091 . 6400 8609 8711 86092 8600 8609 8707 !
000479 CROD 86101778600 £610 8708 861027 8600 £61.0 8711 |
000480 CROD 86111 8600 8611 8710 86112 8600 8611 8709 i
covugy GRID 8600 aoo0 80.0 90, , ~ =219.0 8000 456 .
00NLa2 GRID 8601 8000 80.0 120, =219:.0 8000 456 ]
00ILB3 GRID 8602 6000 80.0 60, -219.0 8000 456 ) |
00048 GRID 8603 8000 80. 150, . =219.0 8000 456 {
00485 GRID 5604 8000 80. 30. ~219.0 8000 456 . T
000486 GRID 8605 6000 80. 180, ~219.0 8000 45¢ i
000487 GRID 8606 6C00 80, .0 - =219,0 8000 456 !
000588 GRID 8607 ‘800N 80, =150, -219,0 8000 45¢ |
0ous89 GRID 8608 8000 804 ~30, -219.0 8000 456 i
0600499 GRID 86509 8000 80. -120. ~219.0 8000 456 :
TTT000491 GKID 8610 8000 60, “60. T=219.0 8000 45¢ ’ T
000492 GRID 8611 8000 80, -9n, -219,0 8000 456 L !
000493 GRIN 8700 8000 85.0 90. . =320, 456 |
TTT00u494 T GRID 8701 8000 85.0 120, -320. use A !
000495 GRID 8702 8000 85,0 60. 320, 456 s : '
HUTET GRID 8703 8000 85.0 150, ~320, 456 : ; : b
000497 GRID 8704 8000 85.0 30. =320, 45¢ [ R
000498 GRID 8705 €000 85.0 180. -320. 456 /
006499 GRID 8706 8000 £5.0 .0 320, 456, I
000500 GRID 8707 8000 85.0 ~150. =320, 45¢ T
000501 GRID 8708 8000 85.0 ~30, 320, 456 Lo i
000502 GRID 8709 8000 85.0 ~120. ~320, 45¢ B i
000503 GRID 8710 8000 8540 =60 =320, 456 .
000504 GRID . 87!l 8000  85.0  =90. =320 456 oo
9003505 PROD 8600 8500 0.868
000506 MATI T 55007 7S, 7566 03 1V 75E=G ) - |
00507 % ALL CARGO BAY INTERFACE POINTS ARE TO REMAIN IN 1HE SAME PLANE !
cousL8 MPC 8700 8701 1 1.0 . 8700 1 -1.,0 : =
600509 MPC 8700 T8702 1 1.0 8700 1 =1.0 i
gU0S10 MPC 8700 8703 1 1.0 8700 1 ~1.0 |
000511 MPC 8700 8704 1 1.0 8700 1 -1,0 !
000512 MpC 8700 8705 L 1.0 8700 1 ~1.0 T
004513 MPC 8700 . 8706 1 1.0 8700 1 -1.0 ‘
00uS1Y MPC 8700 8707 1 1.0 8700 1 ~1.,0 . j
006515 MPC™” 8700 s708 1 1.0 8700 1 ~1.0 L
QULS16 . MPC 8700 8709 1 1.0 8700 - 1 -1.0 |
00US17 MPC 8700 8710 1 1.0 8700 1 ~1.0 Re
T 0u0s1s MPC 8700 8711 1 1.0 8700 1 ~1.0 {
000519 MpPC a700 8701 2 1.0 8700 2 ~1.0 :
0uU0520 MpC 8700 8702 2 1.0 8700 2 ~1.0 |
T o00%21 MPC 87007 78703 2 T 1.0 a7en 2 ~1.0 -
pops22 MPC 8700 8704 2 1.0 8700 2 ~1.,0 !
000523 upC 8700 8705 2 1.0 8700 2 ~1.0 , }
000524 MPC 8700 8706 2 1.0 8700 2 ~1.0 |
000525 MPC 8700 8707 2 1.0 8700 2 ~1,0 (
000526 - MPC 8700 a7n8 2 © 1.0 8700 2 ~1.0 |
000527 MPC 8700 8709 2 1.0 8700 2 ~1.0 |
000528 MPC 8700 8710 2 1.0 8700 2 ~1.,0 |
006529 MPC 8700 8711 2 1.0 8700 2 . =1.0 |
TTTR00530 MpPC 8700 8701 3 1.0 8700 3 -1.0 !
000531 MPC 8700 8702 3 1.0 . 8700 3 -1.0 . :
000532 MPC - 8700 6703 3 1.0 8700 3 -1,0 % !
000533 MpPC 8700 8704 3 1.0 8700 3 1.0 B
000534 MPC 8700 8705 3 1.0 8700 3 1,0 ;
000535 MPC 8700 8706 3 1.0 8700 3 -1.0 |
TTQUCS3STTTTTTTTTTTMPE T 8700 T 8707 AT “1.07 8700 "R T -1.0" 7
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000537 MPC 8700 8708 3 1.0 a70n 3 =-1.,0 ‘ ,
000538 MPC 8700 8709 3 1.0 - a7an 3 =-1,0 - . j
T 001%39 MPC 8700 B71077TT % 1.0 8700 3 -1.0". ;
000540 MPC 8700 8711 3 1.0 . 8700 3 ~1.0 i
05usSHl s ) MODAL COORDIMATE DATA !
T 00u542 SPOINT 101  ~  THRU T 109 o :
0005u3 CMASSYH 101 2.927 101 :
00054y CMASSY  1v2  2.927 102 ,
©bCosus CMASSHT 103 0.664 103" i T !
00u5u6 CMASSY 104 1.311 104 |
000547 CMASSH 105 0444 105 {
000548 CLASSY 106 0.2018 106, ]
LU0ELY CHASSH 107 0.1584 107 !
Uo0SH0 CRASSH 108 0.1940 108 !
L0551 CMASSY 1097 0.2043 106 !
000552 CELASY 204 1.251E6 104 :
000553 CELASY 205 1.262E6_10% '
000554 o CELASH 206 7.457E5 106 .
000555 CELASY 207 6.72055 107 i
000556 CELASY 208 8.818E5 108 [
000557 CELASY ™ 2097 9.214(5 7109 -
000556 3 THESE ARE THE MPC*S FOR THE MODAL CONSTRAINTS 1
000559 % MODAL CONSTRAINT EOUATIONS ' i
00Us60T Gk ok o A T R oy K K KR KK K K AOK ok RO o8 o A o oK o o K o o oo A K o K ok o K oo R o8 2 o K o o ok o R ok oKk ok o K o Ko .
000561 5 . ;
05562 $ GIMBAL  ACTUATORS '
TUC0563 % i T T 7
G564 CELAS2 8301 1.15E6 6130 1 a3o0n 1 o
000565 CELAS2 8401 1.15E6 6080 1 8400 1 '
003566 _,*v*n*****»*t***x*********iTi‘i}"ii}******n*y***********************x*********** !
0Cus67 % ' |
oLus68 % TP A STRUCTURE USED FOR ALL MINI-TANK RUNS !
—00(0559 3
0CU570 % TP A # 1 : \
000571 GRID = 6061 £000 35.0 -90, 43, use, :
000572 conM29007 6061 o 1797 . '
L0573 CELAS2 60611 2.0E+6 6061 1 6070 1 :
00Cs 7y CELAS2 606121 2.0E+6 6061 2 6070 2 ;
00575 CELAS2T 606122 1T L4E+67 6041 2 600L0~ 2 T
000576 "CELAS2 606131 2.0FE+6 6061 3 6070 .3 o |
000577 CELAS2 006132 1.u4E+6 6061 3 6040 3 N !
000578 T T T T T e s e g
000579 % ‘ TPA #Ho2 o o !
0005890 GRID 6062 8000 35,0 90. u3, 456 L
000S8l CONM2T9008 6062 1797 ;
000532 CELAS2 60621 2.0F+6 6062 1 6070 1 |
000583 CELAG2 606221 2.0E+6 6062 2 6070 2 . j
TTTT00uUS8Y CELAS2 ™ 606222 1 UE¥6 6062 2 600 2 7
ou0s58s CELAS2 600231 2.00+6 6062 3 6070 3 !
yonLH85 CELASZ 606232 L1l.4E+6 6062 3 6040 3 B '
o00S87 B b oK ok AOK ok K R OK K R K K OK K R K kb b R Ok KRR ORI o e ok ok K ﬂ****‘******’**#*’i**l’**’*?ﬁ‘*m*ﬁ'*?i 1
000588 s !
000589 3 EOS SUPPORT FRAME . :
0610590 3 ’ - ;
200591 CELAS2 3055 3.5E6 3050 1 3051 ;
0Cu592 CFLAS2 3056 3.5%6 3050 2 3082 . )
00US93 CELAS2 3057 " 3.556 3080 3 3053 [
000594 CELAS2 3058 4,0E7 3050 4 :
CoUs0Ns CrLASZ  oo0lL 3.5E06 6000 X 6001 i
TUDAUSIOTTTTTTTTT I CELAS2 U027 T T 3LNER TTANeN T 27T T T 000
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000597 CELAS2 6003 3,566 6000 3 6003 |
000598 CELAS2 6004 4. 0E7  60C0 y X
000599 CELASZ 8701 1VE6 87007 1 :
000600 CELAS2 8702 1.E6 8700 2 }
000601 CELAS2 8703 1.6 8700 3, L
Too0602 ConM2 ™ 8700 8700 - 1.€6 i
000Ne03 MPC 8700 3051 0 1.0 . 8700 1 .=1,0 :
000604 MPC 8700 3052 0 1.0 8700 2 =1.0 -
Tou0sUS MPC 8700 3053 0 1.0 8700 3 -1.0
0CV606 - MpC 8700 6001 0 1.0 a7nn ., i -1.0
000607 MPC 8700 6002 0 1.0 a87no 2 ~1.0
TToLue08 MPC 8700 6003 o 1.0 8700 3 T =1.0
300609 SPOINT 3051 3052 3053 6001 6002 6003
000610

DA A K K K 3 o oK ok o K sk ok K s ok koK Kb K OR o ok OK 3K sk Sk 0K s ok o ok Ak ok e ok ok 3k o ke i ok 3 ol e 3 e A s o A ok ol o o e e o e s ok o ok A o e A ok

/

JRORDRN (VU (ST IR S

SRS USRI VO [OOSR — O P

R
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B ELV EOS/CASELr1,720223, 38566 {
A |
000001 BAROR , 1000.0 1000.0 0.0 1 1
00y u02” o 4 oK K o AR o KKK A A K oK A oK K o K o oK o KA R o T K o o R o o6 o K o o 3 K o o 2 s o e 6 K o A o oK OB o A A o e o ok T
000003 3 : . i
0C0004 3 COORDINATE SYSTEM DEFINITIONS ' ‘ |
000005 3 ; - |
000006 CORD2C 2 25641 .0 " .0 . 300, o0 ] . 8C i
000007 +8C  300.0  =50.0 0.0 - ' |
00U008 coikb2¢ 8000 0.0 0.0 0.0 1000.0 0.0 0.0 eyl '
qu0G609 +CYL 1000.0 100Nn.0 0.0 : : J
000010 o ke ol 3 o K A o 3 KOl Ak KO o 3K KOk e o K Kk R i ok ok i 2 sl ok ok e K sl 3 3K ot e sk i ofe ok e ok ok 2K sl 2 R sje 3 ok o ok o K oK e ol ok e i e oK o e ok e ok oK ol e ok ]
T o000l 9 - - ' T
oouo12 $ SUPORT CARD FOR RIGID BODY MODES [
000013 5 !
T 00u0ly ok WA oK KK Sk K RHOK K o oK oK ok K o L oK ok Sk K e ok 3K R oK o K e oo R o o 2 K K o ok K o B A o o ok K i
00015 % : '
000016 $ ' EIGENVALUE EXTRACTION
—00u0L7 $ T , ; :
000018 EIGR 2y 61V ' 2s _ 1.E~6 61V2Ss ;
ouu019 +GIV25 MAX ' |
—000620 S A0 A AHRH A o oK A HAAK AK R TR AN A A TR A A AR TR T A I A T T I A K KK AR AT A A T T
000021 $ : ' ‘ - - . |
00022 $ SINGLE=POINT CONSTRAINT SETS ' '
000023 3 - o _ g
" o0uc2y SpPCc1 . 10 123456 8700 : C
onue2s Dok o oA o A s K oK s K S ok K Ol ok K ok A A sk e s ok sk o 3 o ok o8 K ok o ke 3K of: ks sk e R ok s ok s 30 3 sk ol R o e sk S e i e sk s ok sl ol o ok ok she o ol ok ke ok ok J !
—TU06nc28 $ S : :
oone27 $ MULTI=POINT CONSTRAINTS :
ogugz2s S . i
D0G029 MPCADD ™ I0~ 60627000 7010 8300 8700 T
000036 $ . I
Guuosl % MPC TPA H2 TO TPA H1 . !
001332 MPC 6062 6062 1 130 6061 1 =170 " - - o
000033 MPC . 6062 6062 2 1.0 6061 2 -1.0 -~ - AR .
oouL3L MpC 6062 6062 3 1.0 6061 3 ~-1.0 - o A -
——0uuc3s5 MPCT 7000 7000 1 170 6070 1 =10 7000X ,
000026 +7000X 6070 5 10.25 o o
00Vo3T MPC 7000 7000 2 1.0 6070 2 -1.0 R {11411} 4 .
200038 ¥7000Y 6070 i =10.25 607N 6 e T [
BUUC3Y MPC 7000 7000 3 1.0 6070 3 . =1,0 " 70002 i
oouCs0 +70002 6070 5 -6.0 ' 4 i
000C4L MPC 7000 7000 3 1en 6070 iy =150 T
000042 MPC . 7000 7000 5 1.0 6070 5 -1,0 !
000043 MPC 7000 7000 6 1.0 6070 6 -1.0 . !
——onnCYy MPC 7010—""701N 1 1.0 6070 1 =1,0 7010X .
000045 +7010X .. 6070 5 -10.25 , ’ |
000046 MPC 7010 7010 2 1.0 6070 2 ~-1.0 7010Y
DCUCHT +7010Y 6070 (i 1032576070 6 6.0 |
000048 MPC 7010 7010 3 1.0 6070 3 =-1,0 _ - 70102 |
© 000049 +70102 6070 5 5.0 : : !
0900050 MPC 7010 7010 (8 1.0 607N () =10 7
000051 MPC 7010 7010 5 1.0 6070 5 ~1,0 .
000052 MPC 7010 7010 6 1.0 6070 6 ~1.0 !
000053 MpPC 8300 6030 1 1.0 6050 1 1.0 &080A |
000054 +6080A 6050 5 ~20.,48. 6050 6 ~14434 |
000055 MPC 8300 6130 1 1.0 6050 1 ~1.0 6130A |
TTTTOU00L4 +6130AT 6050 5 14,3877 60807 6 -2¢.48 77" 1
i
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000057 MPC 8300 8300 1 1.0 817n -1.0 : 5
000058 MPC 8300 8400 % 1.0 . 8080 1 ~1.0 o i
000059 Si'*'ﬂ*uu»*****************n******u****»M***n********#t******************** T
000060 S ]
000061 s . OMITTED COORDINATE SET o !
TTT000062 $ T . ]
000063 OMITL 1234%6 2020 3010 3030 3ouo 4025 8000 aoni 6DOFA | - :
Q00054 +6DOFA 8002 8005 8010 8020 8021 8n22 8160 8030 6D0FB : |
TT000e6s +600FB™ 811077 8130 8140 4010 o ) ) )
Q0u0s6 oMIT1 456 2000 8170 2040  30CO0 8210 3020 8180 . 3DOFA Yo
000067 +3DUFA 8190 4000 8150 4020 g2¢0 4030 . S0C0 6000 - 3DOFB I
T 000068 +3DCFB 6020 6030 60u0 6070 7020 7030 7040 80u0 3D0FC . , .
000059 +3DCFC 8050 8060 8070 8080 8090 -8100 - B120 S 1
000070 S***A*****»******************»*************************t**»********t*****t****** ; I
TTTOU007L s ) T - : ;
000072 % : PARAM CARDS : . )
acoo73 % S o
00oLT7H PARAM GROPNT 0 . R |
000075 D b o ok o K ok A o koo o K ks ok ol oK sl 3 ok K o o ke ok ok o 3 ok ok o 3K 3 o sk koK R o oK ok s R o o o K e o o ok S ol o ok sk ok ok o e ok ok ok e -l
000076 % : ,
T 00u077 L3 GLOBAL Ax’a‘s'“Fon PLOT ORIENTATION .
000078 3 ' |
009079 GRID 1 430, : 122456 :
000080 GRID 2 50, 122458 T
009081 GRID" 3 : ' . 50. .- 123456 R o
0ou082 GRID 10 420, 122456 e - !
TT0Lu033 GRID 20 ] - 40, . 122456 !
009034 GRID 30 40, 122456 Lo
00V085 PLOTEL 9001 10 1 : . .
TTTOo00tse T PLOTEL" 9002 20 2 T N " < !
000087 PLOTEL ~ 9003 30 3 _ t
000048 PLOTEL 9U10 - 8120 8005 . 9011 8005 8025 !
000089 TTPLOTEL™ 799012 3025 8150 9013 8150 8140 - X
000090 PLOTEL 9014~ 8140 8130 015 8130 8120 .
000C91 PLOTEL 9020 8200 8050 apzl 8050 8040 . ) \
TTTT000092 PLOTEL 9022 8040 8060 ) Q0237 8060 8110 ., . |
0o0Bo3 PLOTEL 9u24 8110 8160 9025 8160 8200 ) . . :
0U009L S#0*******l*******************************1*\k*************i**********#**#*#***** ' . : !
T 000095 s T L
000096 3 CONCENTRATED MASS I TEMS :
000097 3 o , ) !
T 0uu098 3 o PTFTS , , ]
000099 CONM2  "9001 2050 2 0.15 28,82 17.6 -2.09 T
000100 cotm2 9002 5010 037 =3.36 _ 12.4 7412 . i
T oun10L CONM2 ™ 9003 75010 1.19 -2.82 0 o0 . T
000102 Conv2 9004 6060 0.98 2.L2 | =26.1 «0 : . |
000103 CONM2 9005 6050 | .86 . =1.5 2645 14,5 . -
TTTTo0uloy CONM2T 7 9006 6050 0.92 4,50 275 0.0 i
000105 s - DESTRUCT SUBS\’STEM !
000106 $ _ ' !
000107 ) ) - T NOZZLE TO EXTENSION "ATTACHMENMT . (
0Quions conmM2 2051 2050 . " +0855 - NEA : \
000109 +NEA 72. 36, ) 36 . : .
TTT00u110 T T T CORETSUPPORT - e :
000111 CONM2 3051 3050 0.668 -4,93 : : cSs A : {
0tull2 +CS 228, 170. . 170. - , - !
TTTTO001L3 $ T T FLANGETTTTTT - : ~ T
000114 conm2 3052 3050 1.08 . 2.07 ) - FLANGE . ' i
00u1l5 +FLANGE S94 . 298, 298, ' !
TTTTOOuLGTTTTTTT T Ty T T TTTTTART RING T - T o : T ;
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000117 Cont2 2052 2050 0.0 RING . T
000118 +RING  335. ‘ 168 ' 168, !
U009 $ T ‘. TORUS ™~
800120 CoNM2 2053 2050 0.198 =3,11 TORUS {
co0121 +TORUS 181, - 91. ) 91, i
TTToouteE g 77T 7T NozzLE Yo PV BOLTS }
00u123 CONM2 3057 3050 .096 1,07 BOLTS !
____oculzy +00LTS 51,15 __25.65 . - 25465
0U012S S COMTROL DRUM ACTUATORS (18) _ '
000126 CONM2 5011 5010 8000 L0384 24,5, 10,
000127 ConM2_ 5012 5010 8000 «0344 24,5 30,
000128 CoNM2T H013 5010 8000 L0304 24,5 50,
coONL29 CoMM2 5014 5010 8000 L0384 24,5 70, )
069130 CONM2 5015 5010 8000 L0308 24,50 90, -
- 000131 Coht2 ™ 5016 5010 8000 03447 24,50 110, '
000132 Con2 5017 5010 . 8000 L0384 24,50 130, !
00133 CoOMM2  501R 5010 8000 L0344 20,50 150,
TTTTounizsT conmz 5019 5010 8060 L0356 24,50 170, .
000135 conM2 50110 5010 8000 L0344 24,50 190, !
000136 ConM2 50111 5010 8000 <0344 24,50 ° 210, ‘
TTTE00137 Conit2 77750112 75010 8000 L034477T24 .50 72300
000128 CONM2 50113 5010 6000  J0344 24,50 250, '
000139 CONM2  S0114 5010 8000 L0348 24,50  270.
000140 T TCONM2TTTS0115 T 50107 T 80007 T L0384 24,50 290, i
0001yl conmM2 50116 5010 8000 <0344 24,50  310.-
gtuiu2 comit2 50117 5010 8000 L0384 24,50 330, '
000143 conM2™ 501187 5010 BOCO™ . 03447 24,50 350, J
© o p0ULLY 5 SHIELD _ : l
0C014% conm2 6010 6010 25,06 1.67 ' SHIELD !
000146 +SHIECT 297473, 149575 ' o 14957, . |
000147 % NDICE , :
ouulLy cotm2  6u21 6020 1.55 ;
000149 3 - : TTHAKCTUATORS :
S0U150 cokM2 60801 6080 0.24 '
000151 CONM2 61301 6130 0.24 !
— 000152 i COlM2™8300178300 0.24 . T
00153 ~CONM2 84001 8400 0.24 5
C00154 3 - SIMPLE NSS§ L
TTTTE00YI55T T CONMZTTTu001 4001 29,7 i
000156 ConMi2  uop2 4002 6402 .
06U157 CONM2 4003 4003 2,90 : ) Ve
T 000 LS T T Gt AR R A KRR KA R K K oK o 3 o R R SK AR TR HSK K R ok K R A< R A S K R oK o o o o R oK oK o i
000159 $ ' I
000160 $ COMPONENT NO, NOZZLE EXTENSION
03161 $ :
0r0162 CBAR 2020 2020 2020 2000
0C0163 CBAR 2040 2040 2040 2020
000164 COAR 2050 2050 2050 2040°
0001565 GRID 2000 4004372
000166 GRID = 2020 "351.543
000167 GRID 2040 2967865
000168 GR1D 2050 _ 2704190
000169 MATI 100 1.7€6  0.70E6 1.355E~4 .
600170 PEAR 2020 100 40.06% 55580, 55850, 111100, .004045
000171 PRAR 2040 100 33,253 30250, 30250. 60500, 00445
ou0172 PBAR 2050 100 50,047 25400, 25uNf, 50800, +00445 ,
000173 D, o KK KO K e o KK AR 3k A KR e K Kb 3Kl K o o KK oK ok Ol 3k e 3 2 R i sk e 9k 3K oz 3 o K K o 9K K o R 3K oK T o o e o8 ok ok o 3K |
000174 3 :
000175 $ COMPONENT NO« 3 NO7ZZLE
000178 . CIDRTL N - et e e,
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000177 CBAR 3000 3000 3000 2050 '
000178 CBAR 3010 3010 3010 3000
000179 CHAR 3020 3020 3020 3010 i
000180 CHAR 3030 3030 3030 3020 !
puonisal CBAR 3040 3040 3040 3030. i
T 009182 CBAR 3050 3050 3050 3040 '
000183 GR1D 3000 254.218
ocolsn GRIO 3010 233.2% :
060185 GRIU 3020 225,907 :
000186 GRID 3030 220.4891 :
gools7 GRID 3040 213.236 i
T obolpe GRID 3050 206493 : !
060189 MATL 3y7 29.3E6 11.4E6 “Te3QUE=N . f
000190 PBAR 3000 347 11.5 3414, 3414, 6828,  ,007 I
T oQulel PBAR 2010 3y7 32,377 4371 4371, 8742, <007
000192 PRAR 3020 347 1643 567«  567. 1133, +007 !
000193 PRAR 3030 347 13.7 333, 333. 666 007 .
T oouionT v PBAR 3040 47 25.2 2070 2070, 4140, .007 i
000195 PBAR 3050 347 82.2 16170s 16170. 32340. 4007 |
0001%6 Dok oK R R K ok o OK b 3KOK O o e KR b okt ok A KR K R sl K KKk e S RO o ok oK o o 3K o 3 o o o o i oK ok e ke e e e 3 ofe o o ok ok oK o !
— 000199 o T A R A T A A R R AR R AR AR A —
conios 3 NUCLEAR SURSYSTEM SIMPLE MODEL I
00u199 $ |
00200 CELASZ T 40011" TH1TBEE 4001 1 3050 i - !
Lon201 CELAS2 40012 9.41E6 4001 2 3050 2
000202 CELAS2 40013  9.41E6 4001 3 3050 3 . !
TTeuu203 CELASR27 400217 "234.E6° 4002 1 400y 1 }
T 000204 CELAS2 40022 61l.7E6 4002 2 4001 2 f
000205 ELASZ2 40023 61.766 4002 3 4001 3 '
TTTTo0R20h CeLAS277T400317 7048567 4003 1 4nne 1 !
Lyeat CELAS2 40032 16,566 4003 2 4002 2 !
oun208 CELAS2 40033 16.56 4003 3 4002 3
0002097 GRID TTTH00L T T ITTTL760.0 T 456 !
200210 GRID 4002 129.0 456" !
ocu21l GRID 4003 124.0 T 456 :
Toonziz” S 34 KR A A kK oK K KR Kk A b R KON AN ok S oK A o ok b K e o R o K K o o oK 3 o oK A ot T o S T 3 3 o e o o o o o K o 2o o ;
001213 s : i
00n21is 5 COMPONENT NO. 4 PRESSURE VESSEL l
—00y215 TG B - T T
0500216 CBAR 4000 4000 4000 3050 .
oonz217 CBAR 4010 4000 4010 H000 !
TTTo0n21s CBAR 4020 4000 40207 4010 !
00U219 CBAR 4025 4000 4025 4020 ’
0u0220 CBAR 4030 4000 4020 4025 !
— 000221 GRID 4000 7T T 18545178 - )
00v222 GRID 4010 164105 i
060223 GRID 4029 142.6925 ‘ {
000224 GRID 4025 124.67 ~ !
guyz2s GRI1D 4030 121.28 . . oo
000226 MATY . 7075 10.3E6 3.9E6 2.616E=-4 : |
—so0227 PBAR 4000 7075 139.933751600, 51600, 103200, .011% !
o0pe2es Sk ok oK 3 3K o K ok Rk K Ak K R KK o K K K ok ok sk i 3K ok ok ok o S sk ok s sk 3 sk ok o 3K o ke 3 o 3K oK ke 3K e ok 9 s o e sk e sie 2 o 5K ol 3K o 3K e ke !
000229 $ . . . '
000230 ST TCOMPONENT NOY S 7 7T PRESSURE VESSEL CLOSURE |
opu2al 5 . !
pugaz2 CBAR 5000 5000 5000 4030 ‘
T QO0uR33 CBAR 50107778010 T 50107 TTUs000 T T T T
0eo23y GRID 5001 115.97
000235 GRID 5010 110.28 e L e
I ARAR T PRAR TH000 T 7079 T 2an.l ) B
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!
000237 PBAR 5010 7075 290.28 64000, 640N0. 12800, .0545 )
oQeedy F o o A o o ok ok ok R ok e sl ok KK 8 o ok ok ok ol K o kool K R b K ok A oK ok i K K 3Kk K o K e 5k st e 3K K e 3K sk ok B s e Bt o sk e o ok sk sk ok ol o ok ok 3 ok 3K ok e e e e 3K oK !
goi23y 3 : T ’ T
000240 s CONPONENT NO+6 LOWER THRUST STRUCTURE
000241 3 ~ , !
TTeo0242 CRAR 6000 6000 6000 5010 -;
VUL243 CEAR 6010 6000 6010 6000 {
000244 CeAR 6020 6000 6020 6010 )
oCU245 CBAR 6030 6000 6030 6020 ;
000246 CHAR 6040 . 6040 6040 6030 _ ) {
N ETY CBAR 6050 6050 60590 6040 I
ovo24y CBAR 6060 6060 6060 6050 :
000249 CBAR 6070 6070 6070 6060 : " !
200250 GRID 6000 98.0 ' :
T 000251 GRID 6010 86433 , !
000252 GRID 6020 74,50 ' |
__DCu253 GRID 6030 68.58 i
pou2s4s < GRID 6040 57.0 !
000255 GR1D 6050 © 39.5 !
000255 GRID 6060 32,38 I
TTouees7 GRID 6070 29.0 1
000258 GRID 6080 8000  25.0  125.0 39,50 23456 5
000259 GRID 6130 8000 25.0 215.,0 39,50 : 23456 ;
7000260 MATI 7039 T0.0E6 37086 T 2 SAF=f T
009261 PEAR 6000 7032 11,94 2155. 21%55.  4310. » 0282 !
000262 PBAR 6040 7039 i1.64 1989, 19p9. 3978, «0282 |
TT0C00263 PRAR 6050 7039 10,681 1543, 1563, 3087, . 0282
002264 PEAR . 6060 7039 9,90 1228« 1228, 2u456. 0282 . i
000265 PBAR 6070 7039 9.58 1114. 1114, 2228, 0282 l
T 003255 o4 AR ok K R A A A oK A ok oK ol KR A ¥ ok KR e s K K o o s o o 3k o3 e ok S e ol o 3 sk 3K o 7 9K o o A R ok oK ok A o o o K :
0002567 3 ' : ' =
0Uu268 $ COMPONENT NO. 7 GIMBAL {
—000269 3 T - .
000270 CBAR 7031 7031 7020 7000 0.0 10,0  =10.0 1 7031 - |
£00271 +7031 oy . |
004272 CBAR 7022 7031 703077040 0Vl 105071050 1 7032 T
060273 +7032 4 _ ' |
V0274 CBAR 7033 7031 7030 - 7010 0.0 ° =100 10.0 1. .. -7033 ) !
000275 +7033 y - x
00V276 CBAR 7034 7031 7020 7020 0.0 «10.0 «10.0 1 7034 i
000277 +7034 4 ' : :
000278 CONROD™™702 7020 BooY 250 230 :
000279 CONROD ~7022 7020 8010 250 2.0 |
000280 CONROD 7023 7020 8002 250 2,0 '
—uuo2nl CCHROD 702477020 BOCO 250 270 ]
cov2a2 COMNROD 7041 7040 8030 250 2.0 :
000283 CONROD 7042 7040 8021 250 2.0 |
—0CU284 CONFOD™™7043 7000 8022 250 2,0 ,
000285 CONROD 7044 - 7040 8020 250 2.0 §
000286 - CTRIAZ2 7121 - @012 8000 2005 7020 i
—000287 CTRIAZT 712278012 scnl 8005 7020
000288 CTRIAZ2 7123 8012 8002 8005 7020
000239 CTRIAZ 7124 8012 8010 8005 7020
—0Ca290 CTRIA27TT7125 8012 8001 8000 7020
00u291 CTRIA2 7126 5012 3000 a0n2 7000
pouncge CTRINZ 7127 8012 8002 an1o 7020
—gupassT CTRIAZ2 ~ 71287778012 8010 A001 7020
000294 CTHIAZ 7141 8012 8020 8025 7040
Q00295 CTRIAZ2 7102 8012 8021 %025 70u0

CTOGUEASTTT T T TCTRIA T YIS T TTum 2 T 8022770257700
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900297 CTRIA2 7144 8012 8030 8025 7040 {
000298 CTRIA2 7145 8012 8021 8020 7040 !
T 000299 CTRIA2 7146 8012 8020 8022 70410 .
000300 CTRIA2 7147 8012 8022 8030 7040 |
000301 CTKIA2 7148 6012 8030 8021 7040 i
0003902 GRID 777000 23.0 0.0 -10.2% i
D0V303 GRID 7010 23,0 0.0 10.25 ;
000304 GRID 7020 23.0 ~10.25 - 0.0 !
T 000305 GRIU 7030 23,0 0.0 0,0 J
000306 GRID 7040 23,0 10.25 0.0 }
___ouu307 MATL 259 24.0E6  9.24E6 T.33E=4 - : i
guu3La PBAR 7031 250 3.0 10.0 10.0 20.0 . ,'
00u309 Dok de o o o K A ok sk o sk ok K ok ok K ok o sk K K K e s i sk ok 3K ok sk Ol e ok oK 3K ol ¥ sk ok K ok 3 e e 36 ok sl ok s e 3 ok e ol 3 8K o oK s e sl e K ke ok o ok Kok koK oK !
00310 $ ' |
TTe003sy % COMPONENT NO. B8 UPPER THRUST STRUCTURE i
gon3t2 $ . {
0CH313 CBAR 8000 8000 8020 8000 8160 0 0 2 .
QUORLY CBAR 8001 #4000 8001 8040 8110 0 0 2 ,
000315 CBAR 8002 8000 8170 8002 - 8110 O 0 2 }
000316 CBAR 8010 8000 8010 8050 8160 0 0 2 X
000317 C8AR su21 80060 8021 8100 8149 0 0. 2 .
ovv2is CBAR 8022 8000 8050 8022 e1un 0 0 2 i
000319 C3AR 8030 8000 8020 .B1AD 81u0 0 ] 2 !
TTTOUNA20 CHBAR BO4O 8000 8040 8020 81un 0 0. 2 :
050321 CBAR = 8050 - 8000 8050 8210 8160 0 0 2 I
o322 CRAR 28052 80600 8150 8050 8140 0 0 2 ?
TTT00u323 CRAR 8061 81707 806D 8080 =-10.0 ~10. 0.0 1 8061 ;
© 000324 +E06L =3.4 =34 \
00u325 CRAR 8065 8190 8060 8020 =10.0 =10.0 0.0 1 8065 \
o026 065 —2.5 ' o -2.5
0uu3R7 CHAR 8072 8000 8040 8070 8110 ] 0 2 !
00c328 CBAR 8073 8170 8070 8060 =10.0  ~10. 0.0 1 8073 !
000329 +8073 " 77 - =3.4 T - =34 - [
0CV330° CBAR 8075 8190 8070 8060 =10s0 =10.0 0.0 1 807s% - b
000331 +8075 -2,.5 2.5 : j
000332 CLAR 8081 8000 8ce0 8040 a1un 0 " 0 2 . T
000333 CUAR 8085 6190 A 8090 =100 . =10.0 . =100 1 8085 |
00U33Y4 +8085 -2.5 " -2.5 L.
~TT000335 CBAR 8095 8190 8090 8120 S10°0 =~3.75T =160 b 8095 S
000336 +8095 -2.5 -2.5 . . .
000337 CBAR 8105 8190 8100 8070 . =10.0 ~10. 10, 1 8105 I
000338 48305 ’ T =2.5 ) -2.5 i
000339 CBAR "8125 8190 8120 8170 =10.0 3.75 -14.0 1 8125 !
0003490 +8125 - : -2.5 -2.5 S |
000341 CBAR 78155 8190 8150 8100 =10.0" =3.75  14.0 1 8155 o
ouo342 +3155 -2.5 . =2.5 i
00U3u3 CBAR 8171 8170 8170 " 8090 =100 0.0 10.0 1 8171 ;
00034y +4171 T =3.4 T T =34 o ’ |
0C0345 CBAR 8175 8190 8170 8190 -10.0 10.0 -10.0 1 8175 1
000346 +8175 ~2.5 __=2.5 o . i
000347 CBAR 7781817778170 8180 8100 =10.0 0.0 10.0 1 8181 i
000348 +8181 ' =3l -3.4 : !
000349 CBAR 8185 8190 8180 8150 =1040 3.75 14,0 1 8185 [
TTC00350 T +8185 - - -2.5 T T 2.5 - {
0en351 CRAR 8191 8170 8190 8200 =10 10. 0, 1 8191. ;
000352 +3101 -3.4 -3'4_.._,,, . l
000353 CBAR 8195 8190 g8100” 8200 =10e07 10,0 0.0 1 8195 |
060354 +R195 -2.5 ~2.5 ' . ~,
QUU3LS . CuAR 8201 8170 6200 8210 =10, 10 0. 1 a201 e . i
QO0ING TTTTTTTTTTT w01 T R ETL o Tedoh )
|

.
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000357 CBAR 8205 8190 8200 8210 -10.0 0.0 1 8205 (
000358 +8205 =2.5 -2.5 B |
000259 C3AR 7T TB21S 8190 6210 8180 <1070 104 10% 1 8215 T
000350 +8215 -2.5 -2.5 : ' |
000361 CODMEM 8006 8006 8040 8110. 8130 8001 '
LR R CeOveEM 768011 8006 8050 ‘8160 8130 8010 T
0C0263 CODMEM 8083 5006 £040 8110 81u0 8020 , ﬁ
000364 CQDMEM 8192 8006 8050 8160 81un 8022 B o 0
£0J355 CrROD 8041 8041 8040 8110 8051 8041 8050 8160 T
000366 CROD 8071 8130 8110 8070 8161 8130 8190 8160 C
000357 CROD 8111 8130 8110 81u0 8140 8130 8160 8180 :
0003268 CROD 6130 8130 £000 8130 8160 8130 8170 8160 - :
000359 CROD 8162 8130 8160 8140 8163 8130 8140 8100 o !
00N370 CROD 8171 3130 8170 8130 8131 8130 8130 8110 I
TTTTO0037 CROU 8210 8130 8160 8210 8110 8130 8060 8110 T
00u372 CTRIA2 8001 8001 8000 2130 ° 80on ' !
000273 CTRIA2 8002 8002 8005 £130 8000 {
ony37TY  * CTKIAZ 8003 8602 8005 8130 8010 X
0URZTS CTRIAZ 8004 8001 8002 8130 8170 ;
000376 CTRIA2 8005 8002 8005 8130 8002 !
000377 CTRIA2 "8007 8001 8040 8110 8070 ] |
000378 CTRIA2 8008 8002 8005 8130 8001 i ;
000379 CTRIA2 8012 8012 8000 8001 8005 i :
060380 CTRIAZ2T8013 8012 8001 8010 8005 T
U031 CTRIAZ 8014 8012 8010 8002 8005 . f
00u382 CTRIA2 8015 8012 8002 8000 8005 S :
000383 CTRIA27 78026 3002 8025 8140 8020
© 000384 CTRIA2 8027 8002 8025 8140 8030 '
000335 CTRIAZ 8C31 8001 8030 8140 8160 i
TTTTROUZAG T CTRIASTTT A0 eL1eT 8021 8030 8025 : T
ouUu3ET7 CTRIA2 8033 8012 68030 8022 8025 |
CUD388 CTRIAZ 8034 BOL2 8022 8020 B02S !
0043589 CTRIA2™™ 8036 8012 28020 8021 8025
001320 CTRIAZ 8052 8001 8050 8160 8210 !
000391 CTRIA2 80a2 8001 8040 2110 80£0 !
0oN2uR CTRIAZ™ 8121 8001 8060 8120 8170 ; T
BR0393 CTRIAZ @181 8001 8100 . 8150 8180 . ‘ ;
Vou39L CTRIAZ 8191 8001 8050, 8160 s819n S
000395 CTRIA2TB193 8002 8025 8140 8022 -
J00396 CTRIA2 8198 8002 8025 8140 8021 : i
000397 CTRIAZ2 6195 8001 8021 8140 8100 y ' S
TTTTOOU39ET T T GRIDT TTR000 T 17.0 ~13,25 300 T
000399 GRID 8001 17.0 -7.25 3.0 -
000400 GRID 8002 17.0 -13,25 =3.0 ' !
D00LCT GRID B0OOS 1750 -10%25 0.0 ; !
00U 02 GRID . 8010 17.0 -7.25 =3,0 : ;
000403 GRID 8020 17.0 7.25 3.0 |
—D{0404 GRID 8021 17.0 13.25773.0 : T
B0U405 GRID 8so22 17.0 7.25 ~3.0 |
00U406 GRID . 8025 17.0 10.25 0.0 ;
000407 GR1U 8030 1720 13,257 =3.0 f
000408 GRID 8040 17.0 0.0 10.25 ‘ .
000409 GRID 8050 17.0 0.0 -10.25 - }
Q00410 GRID 8060 0.0 0.0 T 24,25 ,
00041 GR1D 8070 ©  800C 283.0 60, 8.0 ' o
oLuul2 GR1D 8080 . 80N0 28.0 120, 0.0 . g
——000413 GRIN™™"=" 8090 8000 28.0 1500 0.0 I
0oL 1Y GRID 68100 8000 28,0 30. 0.0 . {
00U415 GRIL 811w 0.0 0.0 10.25 i
TTTIgOpL s T GRIDTTTT 180,777 .0 i
. ]

K120 7TTTE00NT TTTZRL.0 T
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000417 GR1ID 8130 0.C =10.25 0
guculy GRID 8140 0.0 ° 10,25 .0
000uY9 GRIN 31590 8000 2630 0T <0
00us20 GRID 8169 0.0 o0 -10425
ponuzl GRID 8170 . 8000 28.0 =150« «0
povL22 GRIOD 8189 8000 28,0 =30, .0
puoL23 GRID 8190 £000 2840 ~120. o0
000424 GRID 8200 _ 0.0 .0 - =24425
000625 GRID 8210 8000 26.0 =60, «0 o
000426 GRID . 8300 8000 25.0 215.0 0.0 0 23u56
000627 GRID 8400 8000 25.0 125.,0° 0.0 0 23456
pous28 MATY 2024 10,566 4.0F§ 2, 6F=1f
000429 PBAR 8000 2024 1.17 .08 26
060430 PBAR 8170 2024 0.50 43 « 0002 o
7000431 PBAK 8190 2024 o8 2.36  2.36 3.55
0ouu32 PQDMEM 8006 2824 0.10 ’
000433 PROD 8uul 2024 «25
oLou3L PRoL 8130 2024 0.435 .
0uu43% PTRIA2 8001 2024 0.064 -
000436 PTRIA2 8002 2024 0,20 .
00037 PTRIA2 8012 2024 $125
000438 B ok o e ok ok o KK ke Ak s ok KK K KoK oK K i K b K ok e 2K sk ok 3K s ARk ol e 3 ol o ke o s i o K ok 3 s s K s K b S o 2 o8¢ ok e K o 3 e o 3 o Kk ol S ke ok ok e oK
000439 ] L L
coosyo % MINI-TANK 4
000441 Dok ok Ko RO R RIS ok ko K s Ko ok o R o s R ok kst ot Kok ok kKRR ok R K R R ROR R KOK K R KR R AR K
0Couy2 % e
0Cou4s3 % GIMBAL ~ACTUATORS
00JuLG s
goouys CELAS2 8301 1.15%6 6130 1 8300 1
cuosss celAs2™ gu0l 11556 6080 1 8400 1
oousy? o2k o kb o o oK o ot s e A N oK o ok o ok sk R ok A koot o e ok 3K ol e A K o e sk ot i s e sk ol ok 3k e s i ok 3k s sk of e s sk o sk 3 ok ol ok o ol sk sik ok o ok e e ok ok o
ouoLus ° » :
000449 % T P AT STRUCTURE USED FOR ALL MINI=TANK RUNS
000450 3 _ :
000451 3 - TPA # ‘
V0uus52 GRID 6061 8000 35.0 =907 u3, 456 )
000553 conmiz 9007 6061 1.97 : ';
000454 "CELAS2 60611 2.0E+6 6061 1 6070 1 5
000455 TCELAS2TTT606121 2.0E+6 6061 2 6070 2
000456 CELAS2 606122 1.4F+6 6061 2 6040 2 .
000457 CELAS2 606131 2.0E+6 6061 3 6070 3
00V458 CELAS2776061327 1.4E+6 6061 3 6040 3
gopLse $ '
0004560 3 _ TPA # 2
000461 GRID TT6062 TTT8000 T TT35.0 90, 43, 456
ounNyY62 CONM2 9008 6062 1.97
000U63 CELLAS2 060621 2.05+6 6062 1 . 6070 1
TTooNnuGy CELAS27T76062217 2.0E+6™ 60627 2 6070 2
000465 CELAS2 606222 1.LE+H6 6062 2 60L0 2
000465 CELAS2 606231 2.0C+6 6062 3 6070 3
0013467 CELAS2776062327 T1L,U4E+6 6062 3 —60un 3 :
000468 S*************************1***************rt*****************************#******
pOBLEY %
00D ;] o - “”EOS‘SUPPORT”FRAME“
VUNLTL % , \
oonu72 CELAS2 3055 3.5E+6 3050 1 3051 1 *NEW
TTT000473 CELAS2 773056 7 3.5F+6 3050 T 2 3051 2 *NEW
oUus 7Y Cel.AS2 3057 3.5E+6 3050 3 T 3054 3 *NEW
000475 CFLAS2 3048 4.0E+7 3050 I =NF W
Toa0476 TTCELAS2 T 6001 T T2 58467 60007 T TTe00l Ty T *NEW T
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000477 CELAS2 6U02 3.55+6 6000 2 6001 2 Lo : *NEW : ' I

000478 CELAS2 6003 ~ 3.5E+6_ 6000 3 6001 3 : =NEW L

gu0479 CELAS2 77600 T 4 0T 6000 i , ANEW |

000480 CELAS2 8701 1.E+6 6001 1 _ : . *NEW |

000431 CELAS2 8702  1.E+6 6001 2, 3 ‘ ANEW ' : |

0o04e2 CELAS2 T 8703 7 L.g+6 6001 3 - : _ *NEW j
000483 comtie 6001 6001 1.E46 - *NEW
000uBY GRID 3051 206+63 . : 456 - ANEW
guuugs 6RID 6001 98, 456 *NFE Y
000486 MPC 8700 3051 1 1.0 6001 : 1 =1,0 ‘ ,_ ' *NEW
000487 MPC 8700 3051 2 1.0 6001 2 =1,0 ' *NEW
6uuss8 MpC 8700 3051 3 1.0 6001 3 -1.0 . - *NEW
oongaQ S ok kA ok A K K o OR R OK K ook sk ok sk aOf o sk 2K e 3KOR oK sl sk sk ok o oK ik o 3 ok ol sl e sl o o s e i of: 3 s S e ok oK o o e e ok oK sl ok e S ok ok oK ok ok we D )
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@ ELT EOS/CASE2+1¢720223» 39680 f
. , . )
000001 BAROR : , 1000.0 1000.0 0.0 1 : . i
009002 oK kAR K A S KRR AT K K K o K o K T Ao o oI A T o o R K o SRR oA A Ko o e o A R R I oK TR R R AR R R ; - :
000003 $ !
000004 3 COCRDINATE SYSTEM DEFINITIONS ;
T 0090085 . ‘ - T T |
c0ov06 CorD2¢c 2 25641 .0 . .0 300, o0 o0 . BC : 1
000007 +8C 300.0 =50.0 0.0 ) : : {
000008 CORD2C™ 8000 0.0 0.0 0.0 - 100070 0.0 0.0 cYC :
00H0U9 +CYL 1000.0 1000.0 O0.C ' : =
000010 A A KK KoK etk oK K R ok oK K o ot R ke sk o sk st o ook ok K fe sk o e ok s sl i 3 sl 3K oK otz 3 o o8 o s oK ok o 3 o ol e ke e sk ok ok ok e ok ok oo f
TTT 000011 $7 T T - ’ —
000012 $ SUPORT CARD FOR RIGID BODY MODES : ) !
000013 $ : :
TTgoucy o B AR A A KK KA R oK ok K o ok ob S K 4 o e K R ok o o oo i TR o o oK o K o ok oo oK T o o A T o o o |
900015 5 , ' |
000C1i6 $ ’ ‘ EIGENVALUE EXTRACTION ; : J
066017 3 T T T » / _ T
gogola EIGR 25 - GIV ! 25 : " . 1.E=6 6Iv2s / . g
000019 +6IV25  MAX : C ' !
0000290 Bk ok AR A A AR RRA A A AT AR A HKACK A A FOK KA A A A AR AR AR A A AR AR K A KRR KA KK o o K ; = :
00021 3 . . :
S 00vo22 % ' . SINGLE~POINT CONSTRAINT SETS . S !
To00023 3 T T o i
T ooooCay spCl 10 123456 8700 . o
000025 5**********************t*****l:************!1**************t***********t********** 4 4
TTTOOuG26 g o o - i l
003027 $ MULTI~POINT CONSTRAINTS . !
000028 3 !
008029 “MPCADD 107 6062 7000 70107 78300 8700 - '
eonNe3o 3 : ;
001031 . MPC TPA #2 TO TPA #1 . o P
000032 MPC 60627 T 60R27T Y 1.0 6061 b =1,0 -
000033 MPC 6062 6062 2 1.0 6061 2 =-1.0 : B ) |
o034 MPC 6062 - 6062 3 1.0 6061 - 3 -1,0 : . ' -
——-020035 MPCT 7000 7000 1 1076070 1 -1,0 , 7000 T
00035 +7000X 6070 5 10.25 . .
, 000037 MPC 7000 7000 2 1.0 6070 2 -1.0 7000Y o
000038 +7000Y 60707 47 =10.25 6070 6 6e00 o
00u039 MpC "7000 7000 3 1.0 6070 3 ~1.0 . 70002 - |
000040 +70002 6070 5 ~640 : [
T 000041 MECTTTTTT70007T 70007 4T T 1,0 7T T 6070 4 ~1.0 T
0uuCu2 MPC . 7000 7000 5 1.0 6070 5 =-1,0 : |
000043 MPC 7000 7000 6 1.0 . 6070 6 -1.0 . A !
TTTO0D0LY MPC 7010777010 1 1.0 607 1 -1.,07 " T010¥% i
000045 +7010X - 6070 5 ~10,2% _ _ ) i
000046 MPC . 7010 7010 2 1.0 6070 2 -1.0 7010Y s ‘ . !
060047 +7010Y" 7T 6070 Iy 10,257 760707 . 6 6.0 - i
000048 MPC 7010 7010 3 1.0 6070 3 -1.0 70102 - |
000049 +70102 6070 S -6.0 : . : i
TTTTO000S0T T TTTTMPCT T TT7010 7010 4 1.0 60707 Ty =10 {
0000651 MPC 7010 7010 5 1.0 607 5 -1,0 !
009042 mpe 7010 7010 6 1.0 6070 6 ~1.0 : L : |
TTTTTORU0S3 T T T T MRCTTTTTTTE300 T T 6080 T 1T T T L.07TTTTTTeOS0 T -1.0 6080A i
oLLULY +6080A 6050 5 ~20.48 6050 6 -1te34 !
0U0055 MPC 8300 6130 1 1.0 6050 1 -1.0 61304 4 !
TTTO0U0LS T T s 130T T 57Ty, R — : )
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000057 MPC 8300 8300 1 1.0 8170 1 -1,0 j
061058 : MPC 8300 8400 1 1.0 - a80n0 1 =1.0 :
T p0u0s9 Ty i o ok K o e o o A K ok KK ok ok R K o oK R o oK oK 38 K ok I K e o o oK o K oK oK oK K ol K o o 3 o 8 o o v T K o o o K ok oK o oo T K o K K i
couceo . $ |
000061 $ OMITTED COORDINATE SET \
TTTo0u0s2 % - T o e ]
000063 oMIT1 123456 2020 3010 3030 3040 4025 8000 8001 6DOFA t
200U0Y +6DOFA_ BO02 8005 8010 8020 8021 gn22 8160 8030 6DOFB !
000065 +eDOFB 8110 8130 8140 4010 _ _ H
000066 OMITl 456 2000 8170 2040 3oa0n 8210 3020 8180 .  3DOFA C
£0u0s7 +3DOFA_ 8190 4000 8150 4020 8240 4030 50C0 6000 °  3DOFB '
[ RIEIY) +IDOFB” 6020 6030 604C 5070 7020 7030 7040 8040 3D00FC ;
0CULG6e : +3D0FC 8050 8060 8670 80R0 8090 8100 8120 i
Co0070 Dok ok ok ok ok A K ok K ok o K K R K R ok K Ak ¥ ok o ok KK sk ok ke ok ok ke o K o 8 e ok o ok ok K ol s S0k ok e o ok o 3 ol sfe o3 ol 3 o st oK e ok s ok ko ok ok ok |
000071 - ) T - : T
© co0072 $ PARAM CARDS ' !
000073 % o : f
TTaoueTe PARAM  GRDPNT © : i
0u0L75 . Do A o KA K K NORKOK S K A oK A o o 0k sk K ok K K o KR o o o oK oK K Ko S A O oK ol e o Kk o o e ) i f
0vo07o . 3 : ) .
TTTouLsTY 3 GLORAL AXES FOR PLOT ORIENTATION -
000078 $ ’ :
000079 GR1D 1 430, 123456 ‘ :
000590 GR10 2 50. 123456 !
0010814 GRID 3 : : 50, 123456 K . :
ocuLa2 GRID 10 420. 123456 s ’
T peoo0s3 GRID 20 . N 40. 127456 5
" Q0oCsy . GRID . 30 40, 123456 o "
000085 PLOTEL 90021 10 1 : :
T040388 PLOTEL 9002 20 2 r
0Vu087 PLOTEL ~ 9003 30 3 o . . 3
goueas PILOTEL 9010 8120 8005 9011 - 8005 8025 Lo
—000089 PLOTELT™9012 8025 8150 9013 8150 8140 i
000090 PLOTEL 9014 8140 8130 9015 8130 8120 .
000091 PLOTEL 9020 8200 8050 9021 8050 8040 .
~—— 000092 PLOTEL 9022 8040 8060 9023 8060 8110 _ T
0u0093 PLOTEL 9024 8110 8160 902% 8160 8200 . .
000094 Do A ok o o R oK R AR SRR K AR K K R K o ok ok o o K ok ok SRR R b o K o o ok st o8 3K o o ol ol K K b o o o Kol o o ok KoK ok A ok ok ook K . !
000095 g o : . T —
000096 $ CONCENTRATED MASS ITEMS
oun097 % ) i
00698 3 PTFTS ;
000099 ConNM2 9001 2050 2 0.15 28.82 17.6 -2.09 T Ty
00U100 CONMZ2 *© 9002 - 5010 «037 =3.35  12.4 7.12
000101 COMNM2™9003 5010 PP =2.R2 50 W0 —T
000102 CoNM2 9004 6060 0.98 2.42 “2641 0 : ‘i
£OD103 coNM2 9005 6050 " e86 ~1.5 2645 14.5 : ;
TTTOG0104 CONMZ2T9006 6080 0,92 4,50 2745 D0 -
000105 s DESTRUCT SUBSYSTEM : = oo
060106 $ ;
000107 b ] NOZZLE TO EXTENSION ATTACHMENT '
T 000108 CONM2 =~ 2051 2050 <0855 NEA :
.000109 +NEA 72. 36. ‘36 ' i
—ooUilo 3 “ CORESUPPORT , T
gunlll ConM2 3051 3050 0.668 -4,93 cS 4
gcull2 +CS 328. , 170. 170. i
—0uUull3 5 - FLAMGE A *
000114 CONVM2 3052 3050 1.08 2.07 FLANGE - !
000115 +FLANGE 594, 29A. 298, )
TTTOOOLISTTTTTTTTTTS . T T T T AR RING T T T S e T - .
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000117 CONM2 2052 2050 0.40 RING !
000118 +RING 335, 168, 168, {
0001719 3 TORUS -
000120 CoNM2 2053 2050 - 0e198 =3,11 TORUS !
oovl121 " +TORUS 181, 91, . : 91, i
TTO00122 $T T NOZZLE 1O PV HOLTS T
000123 - COMMZ 3057 3050 .096 1.07 ROLTS !
000124 +BOLTS 51,15 25.65 . : 25.65 !
Tooures - o CONTROL DRUM ACTUATORS (18} T i
ounizs Conn2 5011 5010 8000 0344 - 24,5 . 10. :
oun127 corit2 5012 5010 8000 20344 24,5 3n, !
Tounizg ColM2 ™ 5013 5010 80C0 03447 24,5 50 i
00n129 CON2 5014 5010 8000 “0344% 24,5 70. ]
000130 Conm2 5015 5010 80c0 0384 24,50 99, o
TTooni3rTTT ColM27TT5015 5010 3000 «038477724°,50 1104 g
000132 CONM2 5017 - 5010, aoco <0344 24,50 1300
000133 CONM2 5018 5010 8000 «0344. 24,50 150, :
Toun1zy CoOnNM2 ™ 50179 5010 8060 0344 24,50 170, T ’
0oNnL3s con2 50110 5010 800 0344 24,50 190, . ; i
000136 ConM2 50111 5010 8000 <0344 24,50 210, '} i
060137 CoNM2 ™ 8501127 7501077 80007 T L0344 T 24,50 7230, ; ~,
000138 CONM2 50113 5010 80C0 0344 24,50 250, f
000139 CONM2 50114 5010 8000 0344 24,50 270, i
000140 CONM2™ ™ 501157 75010 8060 03487 21,50 200 ; g
000141 cotiv2 50116 5010 80C0 <0344 24,50 310, !
000142 CoNM2 50117 5010 soco 0344 24,50 330, . ’ !
000143 ConM2™ 5011877775010 8000 L0384 24.50 7350, !
onnlug 5 : SHIELD . [
000145 s SHIELD REMOVED ! i
TTBCU1G6 0OMITY 456 6010 B T !
000147 % » NDICE i
cun148 CONM2 6021 6020 1.55 |
000149 % T o ACTUATORS B
000150 - CONM2 60801 6080 0.24 .
0060151 CONM2 61301 6130 0.24 .
06152 CONMZ 83601778390 0.24 ' |
000153 CONW; 84001 8400 , 0.24 |
000154 : SIMPLE NSS " L
oooz;s*“““"‘““”tomwa 4001 4009, T29. 7T " o
0Co0156 CONM2 4002 4002 6.02 . i o
000157 Con2 4003 4003 : 2.90 : i
TO00158 5*‘*‘=&.*'§:T*itu***u*'**'*'*********}K&**********mr**************nm******************** }
009159 3 - !
000150 $ COMPONENT NO. 2 NOZZLE EXTENSION !A
003161 5 T T T T s T e T
000162 CBAR 2020 2020 2020 2000 |
000163 CBAR 2040 2040 2040 2020 i
000164 CBAR 2050‘““2050 2050 2040 )
0Lu16s GRID 2000 409,372 !
000165 GRID . 2020 351.543 ‘ r !
000167 GRID 2040 2964865 !
000168 GRID 2050 ' 2704190 !
C00169 MATL 100 1.7E6 0.70E6 1.355€=4 b
000170 PRAR™T 2020 1007 40.865 T555507 55559, 111100 200645 :
000171 PBAR 2040 100 - 33.253 30250. 30250. 60500, .00445 I
guoLv72 PBAR 2050 100 S0.047 25400, 25400. 50800. 00445 . i
000173 Do ok ok o o K o K S KOK KK K K oK o KK ***************»** 10K o KK K 3¢ KK A R R A R R K l ]
000174 3 o
00U17S % COMPONENT NO, 3 . _NozzLe . o ;
TOouylTe D ’ ’ N V
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000177 CRAR - 3000 3000 3000 2050
000178 CRAR 3010 3010 3010 3000 o
TTooeLr7e "CBAR T 30207 730207 3020 77 3010 o T e
000180 CuAR: 3030 3030 3030 3020
. 000182 CLAR 3040 3040 3040 3030
0o0ia2 CB3AR 3050 3050 3050 T 3040 o o
000183 GR1D 3000 25h.218
____oools4 GRID _ 3010 233,25 R
000185 GRID 3020 225.90
003185 GRI1D 3030 220,491
090187 GRID 3040 213.236 - o
000148 GRID 3050 206493
600139 MAT1 347 29.3E6 11.4E6 7 304E=1
000190 PBAR 2000 347 " 11.5 3414, 3414, 6828, .007 i .
000191 PRARK 30107 347 32.3 4371, 4371. 8742, +007
000192 PBAR 3020 3u7- 16.3 567, 567 1133, «007
600193 _ PBAR _ 3030 __ 347 13,7 333, 333. _ 666s. 4007
600195 PBAR 3040 au7 25,2 2070, 2070, 4140, 007
000145 PHAR 3050 347 82.2 16170, 16170. 32350. 007 .
6560196 Bk A e o ok K A e K kb 30K SR ofe K ofe oK oK sl 3 g ok K i 3 3K e ot o8 ok sk o K s ok ok 3K e XK oK ok 3K e o 3 s 2k sk 3K e 2 ok ok ok e ok o o 2 s o o koK ok s Kok
— 000197 PR e ARk VK kRok ok * ke dhikieboatoibeadhgs -
000198 $ NUCLEAR SUBSYSTEM SIMPLE MODEL
005199 3 ; ) i . .
000200 T CELAS2T 4001 41,8Ee ™ wontl ™ 1T T T T T30 T Ty T T o - o
occacy CELAS2 40012  9.41E6, 4001 2 3059 2
6ou202 CELAS2 40013  9.41FE6 4001 3 3050 3
TTTTe002037 CELAS2 400217 TT334.E6 4002 T LT T T T Tyo0) T T 1T T T ‘*‘ -
00C204 CELAS2 40022 61.7E6 4002 2 4001 2
000205 CELASZ2 40023 61.7E6 4002 3 4001 3
030206 CELASZ2 7400317 70,4856 40037 L 4002 T 71 - *“
260207 CELAS2 40032 16.5E6 4003 2 4002 2
000208 CFLAS2 40033 16.5E6 4003 3 4002 3
0002097 GRID ~~uool '~ - 170.0 T T T 48 T T T s m e e - T
000210 GRID 4002 129.0 456
cuo2il GRID 4903 124.0 456
—ggg212 G sk ok AT A EOKK ORKOKTK AR ok e o oK K KK T o K RSN SRo o ko koo okokok sk ok oo s ek ol ok o
000213 ;3
003214 5 COMPONENT NO. 4 PRESSURE VESSEL
050215 po Rt T TR e e N E
gu0216 CHAR 4000 4000 4000 3050
05217 CuAR 4010 4000 4010 4000
000218 CBAR 4020 4000 402074010 - - - -
000219 CHAR 4025 4000 4025 4020
guy220 CHAR 4030 4000 4030 4025
coceay GRID 4000 185/5175° . — o R
000222 GRIL 4010 164,105
0600223 GRID 4020 14246925
T 000224 GRID 5025 124.67 777 - . T - I
000225 GRI1D 4020 , 121.28
030226 MATL 7075 10.3E6 3.9£6 2.616E=t
—T000z27” PAAR T 4000 TTTT7075 771394933 7516000751600, 103200. L0114 I - - -
000228 G ok 8 3k 8 3 K oy K ok A R K S K a7 sk ok ok K K g o o ok K ok ok Ol ok ok oK 8 ik 3K 3k sk i 3k s ok dk sk 3 e s 3 ok 3 e 3 3 sl ok 3 ok 8 ok ok K o sk o 3 ke ok ol 30K
c00e29 3
L6230 3 COMPONENT " MOTT8 7 7 PRESSURE VESSEL CLOSURE ~~ 7 " oo )
000231 3
00u232 CBAR 5000 5000 5000 4030
000233 CBAR 5010750107 5010 B5OGO T - TSI e e e e R
080234 GRID 5000 115.97
000235 GRID 5010 110.28 ; :
000238 PBAR 5000 7075 233,1 818507“j81350r"153700:“;0545‘“"”7“*“

\
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000237 PBAR 5010 7075 29n.28 64N00. 64000, 800. 0545
000238 ) ‘S**********************************************-\k*******t**#:*********#***********
000229 EY . - - -
000240 ] CONPONENT NO.6 LOWER THRUST STRUCTURE
gco24y - ’ )
T 00wou2 CBAR 6000 6000 6000 5010
oCu243 CBAR 6010 6000 6010 6000
000214 CBAR 6020 6000 6020 6010
T Quyzus CBAR 60307 76000 6030 6020
000246 CBAR 6040 6060 6040 6030
000247 CBAR 6050 6050 6050 . 6040
000248 CRAR 6060 6060 6060 6050
000249" C8AR 6070 6070 6070 6060
000250 GRID 6000 98.0
000251 GRID 6010 T 86433
000252 GRID 6020 ' 74 .50 ’
___00p253 GRID 6030 68.58 . '
T ouuesy GRID 6040 57.0 , A , e .
U255 GRID 6050 39.5 : o : :
0002556 GRID 6060 32.38
T 0uu2sy GRID 6070 29,0 ‘ ,
000258 GRID 6080 8000 25.0 125.0 39,50 . 23456
go0es9 GRID 6130 8000 25.0 215.0 39,50 -~ 23uSe
0C0260 MATL 7039 1001E6  3.78E6 2.56E=l
0002561 PEAR 6000 7039 - 11.94 2155, 2155, 4310, «0282
000262 PEAR 6040 7039 11.64 1989. 19a89,. 3978, «0282
TTT000263 PBAR 6050 7039 10.6817 1503, 1563, 3087, . 0282
000264 PBAR . 6060 7039 9.90 1228, 1228. 2456, +0282 j
000265 PBAR 6070 7039 9.5A 1114, 1114, 2228, 0282 ;
T 00u26s "*i*******t********‘k*********i b 4K sk KKK o K K K Ao Rk K K K ok ok ok 3 ok e e ok 2 o e ok e ok e ok ke ok ok ok ok sk ok |
con2e7 3 |
00268 T COMPONENT NO. 7 G1MBAL .
T 0unz69 5" Tt T T _ i
0Vp270 CBAR 7031 7031 7020 7000 0.0 10.0 . =100 1 7033 ¢ ]
000271 . +7032 4 . -
000272 COAR 70327 70317 7030 70%0 0.0 fo. 07 - 1070 1 7032 it
0L0z73 +7032 4 ' '
ooue7n CBAR 7033 7031 7020 7010 0.0 =1040 10.0 1 7033 !
000275 +7033 ) y o . : 0
oov27e CBAR 7034 7031 7030 7020 0.0 «10.0 =10.0 1 7034 |
000277 +7034 4 ] o . _ |
T oup278 CONROD ™ 7021 7020 8001 250 2.0 |
ou0z79 CONROD 7022 7020 8010 250 2.0 i
000280 CCNKOD 7023 7020 8002 250 - 2.0 !
T oupasl T CONRODTT 7024 7020 8000 250 2,0 I
gov2a2 CONHOD 7041 7040 8020 250 2,0 . A
000283 CONROD 7042 7040 8021 250 2.0 ; !
TTo00u284 CONROL™ 70437 7 7040° 8022 250 2.0 o i
000285 CONROD 7044 - 7040 8020 250 - : |
000286 CTRIA2 7121 8012 8000 8005 7020 i
000287 T CTRIA2 7122 8012 8001 8008 7020 T i
000288 CTRIAZ 7123 8012 8002 8005 7020 . 1
. aep239 CIRIA2 T124 8012 8010 A005° 7020 ]
000299 CTYRIAZT 7125 8012 8001 8000 7020 - 7 T
0VU291 CIkIA2 7126 8012 8000 8002 7020 ' : !
000292 CTRIA2 7127 8012 8002 8010 7020 S ; .
000293 TCTRIA2 77128 8012 6010 8001 7020 , v i
000294 CTRIA2 7141 8012 8020 8025 - 7040 : - 1
000295 CTRIA2 7142 - 6017 8021 8025 7040 ! A |
T ooz T CTRIAZ “ 7143780127 78022 7778025 77000 T :
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000297 CTRIA2 7144 8012 8030 8025 7040 : }
00C298 CTR1A2 T145 8012 8021 8020 7040 )
000299 CTRIA2 T 7146 8012 8020 8022 7040 '
000300 CTRIA2 7147 8012 8022 8030 7040 A !
060301 CTRIA2 7148 8012 8030 8021, 7040 : |
T 000302 TGRID T 7000 T 23.0 0.0 -10.2% ]
00303 GRID 7010 23.0 0.0 10.25 b
000304 GRID 7020 23,0 ~10.25 0.0 !
00U305 - GRID 7030 23.0 0.0 0.0 _ |
000306 GRID 7040 23.0 10.25 0,C T
___ctoo3o7 MATL 250 24,0E6 9.2u4E6 o 7.335=0 - |
ocu308 PBAR 7031 250 3.0 10.0 10.0 20.0 - ;
000309 B o K ok Ko 3K R o ok ok R A K o 3K K oK ok K K o 5K sk o 3 ok K KK K K 583 ok o o oK o S o oK o o ok ol s Ko o o K e ok e ok ok o o o o sk ok ol ok sk ke ke : }
000310 5 : ' : :
TTTouu3lY ) COMPONENT NO. 8 UPPER THRUST STRUCTURE ' Tl
000312 5 ~ : : :
QU313 CBAR 8000 £000 8090 8000 8160 0 0 2 |
noL3ly CuAKR 8001 60090 8001 8040 8110 0 ] 2" : |
000315 CBAR 8002 £000 8170 8002 8110 0 0 .2 . IR
000316 CEAR 8010 8000 80190 8050 8160 0 0 2 N
QU037 CBAR 8021 8000 8021 8100 a1un 0 "0 2 o I
000318 CBAK 8022 8000 8050 8022 8140 0 0 2 : !
000319 CBAR 8030 8000 8030 8180 81un 0 0 2 - |
T oou320 CHAR B8040 8000 8040 8020 a1un ] 0 2 " i
607321 CBAR 8050 8000 8050 8210 8160 0 0 2 . '
000322 CBAR 8052 8000 8190 80590 8140 0 0 2 N .
00323 CBAR 8061 8170 8060 8080 -10.0 =10, 0.0 1 8061 ) |
" 00u324 +8061 : =3.4 . =34 L
000325 CBAR 8065 8190 8060 8080 =10.0 =10.0 0.C 1 8065 !
T Osu3es +8UGS i =2.5 o o 2.5 : |
ouu327 CBAR 8072 8000 8040 8070 811n 0 0 2 . l.
000328 CEAR 8073 8170 8070 8060 =10.0 =10, 0.0 . 1 8n73 -
000329 ¥8073 T T =3k ”“' =34 :
000330 CBAR 8075 8190 8070 8060 =10.0 =100 0.0 1 8075 ‘
000331 +307% -2.5 - -2.5 : o
T 00332 CHAR B0BY 8000 80a0 80%0 a1nn 0 (] - . e
0060333 CBAK e085s 8190 8080 8090 =10.0  =10.0 =10.0 1 . 808S y
oUL32y +5085 : =2.5 » . =245 : |
000335 CBAR 8095 8190 8090 8120 =100 =375 =1u.0 1 8095 I
000336 +809% ~-2.5 -2.5 . , ' \
000337 CBAR 8105 8190 8100 8070 =10.0 =10, 10. 1 B10S P
060338 +810%5 T T =2.5 =2.57 ¥ T
600339 CBAR 8125 8190 8120 8170 -10.0 .3.75 ~t4.,0 1% 8125 !
000240 +8125 ' -2.5 -2.5 . !
00034Y CRAR 8155 8190 6150 8100 S0 =3,75 14,0 b 8155 a
000342 +8155 ~2+5 . =25 . i
000343 CRAR 8171 8170 8170 8090 =10.0 0.0 10,0 ) S A171 |
TTTO0034Y T +a171 =34 -3 . . |
0UL3LS CBAR 8175 8190 8170 8190 =100 10.0 - =10.0 1 ' 8175 I
000346 +8175 =-2.5 -2.5 :
T 000347 CeAR 8181 8170 8100 a1no =100 0.0 i0.0 i 8181 [
000348 +8161 -3.4 : ~34 _ |
© 000349 CHAR 8185 8190 8120 8150 -10.0 3.75 . 14,0 1 8185 L
001350 +6165 =2.5 =275 A ' ‘ X
001251 CBAR 8191 8170 8190 8200 -10. 10. 0. 1 " 8191 g .
00u3%2 +8191 . =-3.4 - -3.4 |
—-00U353 CBAR 8195 8190 B81¢0 8200 =10,0710.0 oo 1 8195 1
000354 +8195 -2.5 -2.5 '
L0u355 ChAR 8201 8170 3200 5210 =1C. 10. 0, 1 8201
TTTALLAYe T TTTTTRReh) T T -3.0 o T 3.l o o 7
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000357 CEAR 8205 8190 8200 8210 -10.0 10.0 0.0 1 8205 (
000358 +820% ~2.5 - =25 !
000359 CBAR 8215 8190 8210 8180 -10,0 10. 10, 1 8215 '
000360 +8215 : =2.5 -2.5 - ‘ '
000361 COoDMEM 8006 8006 soun 8110 a130 8001 !
TTTO0U362 CoLHMEM 8011 6006 8050 8160 8130 8010
- 000363 CGDMEM 8043 2006 8oun 8110 8140 8020 |
000364 CGDMEM 8192 6006 8050 8160 8140 8022 : i
T 000365 CROD ™ 7780417 o4l 8040 T 8110 8051 8041 80%0 8160 ]
Co0036% CROD 8071 8130 8110 8070 R161 8130 8190 8160 I
000267 CROD 8111 8130 8110 140 8140 8130 8140 8180 e
BT ITRTY) CROU 8139 8130 8090 e13n 8160 8130 8130 8160 ;
000369 CROD 8162 8130 8160 8140 8163 8130 8140 8100 "
000370 CROD 8171 8130 8170 8130 8131 8130 8130 8110 v
TTTOuL378 CROD 8210 8130 8160 ‘8210 8110 8130 8080 8110 i
000372 CTRIA2 8001 8001 8000 8130 8090 !
000373 CTRIA2 8002 8002 8005 8130 8000 i
TTT000374 CTRIA2™ 8003 8002 8005 8130 8010 I
001375 CTRIA2 8004 8001 002 8130 8170 - : -
vo0376 CTRIA2 8005 8902 80OGS 8130 8002 ; ..
T 000377 CTRIA278ULY 8001 80u0 8110 807N |
00V378 CTRIA2 8008 8002 .80CS5 8130 8001 i
000379 CTRIA2 8012 8012 goeo0 8001 aons X
00030 CTRIA27T8013 8012 2uct 8010 8005 N 0
000381 CTRIA2 8014 8012 8010 8002 . 800S% i
000382 CTRIA2 8015 8012 aoc2 8000 8005 J
00383 CTRIAZ 8025 8002 8025 8140 8020 f
© o pon3sy CTRIA2 8027 8002 8025 a1un 8030 . S
000395 CTR1A2 8031 8001 8020 8140 8180 i
TTo00386 CTRIAZ2 8032 8012 3021 8030 8025 '
000337 CTRIAZ 8033 8012 8030 8022 8025 f
00368 CTRIAZ 8034 8012 8022 8020 8025 -
TTT000389 CTRIAZ2TBU36 8012 8020 EOES 8025 ;
000390 CTRIA2 8052 8001 8050 8160 8210 -
000391 CIRIA2 8082 8001 8040 8110 8080 |
000362 CTRIA2T 121 6001 80c0 8120 8170 ' {
000393 CTRIA2 8151 6001 810 8150 810 - !
oUO3IY “CTRIA2 8191 8001 8050. 8160 8190 " .
000395 CTRIA27TT8193 8002 8025 8140 8022 :
000396 CTRIA2 8104 8002 8025  81uQ 8021 K ;
000397 CTRIA2 8195 001 6021 8140 8100 b
060398 GRID 78000 - 17.0 ~13.25 3.0 |
000399 GRID 8001 17.0 -7.25 3.0 ,
000400 GR1D 8002 17.0 ~-13,25  =3.0 L
guJugy GRID . 8005 17.0 =10.25 0.0 i
000402 GRID 8010 17.0 =7.25 =3.0 :
0co403 GRID 8020 17.0 7:25 .- 3.0 !
TTTG0040Y GRID T 8021 17.0 13.25 3.0 T
000405 GRID 8022 17.0 7.25 -3.0 ‘
. 000406 GRID . 8025 17.0 10.25 0.0 }
TTTT00U40Y GRID 8030 17.0 13.257  =3.0 |
060408 GRID 8040 17.0 0.0 10.25 |
00Cu09 GRID 8050 17.0 0.0 ~10.25
TTT00un10 GRICT 780607 0.0 0.0" 24,257 {
000411 GRID 8070 . B0OC 28.0 60, 0.0 . {
gous12 GR10 8080 - 8000 28.0 120, 0.0 . i
000413 GRID 809072776000 28.0 150. 0.0 - T
001 GRID 8100 8000 28.0 30 0.0 .!
000415 GR1D 8110 0.0 0.0 10.25 !
TTTSa0s e TTBRIDTTTTB1207 8000 28.07777180,7 T W00
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000417 6RID 8130 . 0.0 -10.25 0 : {
000418 GR1D 8140 0.0 10.25 0 ;
ouU41L9 GR1U 8150 8000 2840 07 T . I
000420 GRID = 8160 . 040 .0 -10125 |
_Doous2: GRID 8170 8000 28.0 =150,  +0 :
TTovas22 GRID 8180 8000 28.0 =30, .07 _ T
gCcou23 GRID 8190 8000 28.0 =120, o0 4 !
‘000424 GRID__. 8200 0.0 0 -24.25 : !
003825 GRID 8210 8000 28.0 -60, .0 o
000425 GRID 8300 8000 25.0 215.0 0.0 . 0 23u56 |
090427 GRID 8400 8000 25.0 125.0 0.0 0 23156 L
004428 MATL 2024 1U.5E6 4.0F6 2.6E=1 ,
000429 PHAR 8000 2024 1.17 .08 26 |
000430 PBAR 8170 2024 0.50 4.3 0002 . i
C00u31 PBAR 8190 2024 .8 2.36 2,36 3455 _ S
000432 PQDMEM 8006 2024 0,10 ' l
000433 PROD 8041 2024 0.35 !
T 00043y PROD 8130 202y 0.435 ) i
sueus PTRIA2 8001 2024 V.06 o
Bouu3s PTRIA2 8002 202n 0.2¢ i
000437 PTRIA2 8012 2024 .125 , T
000438 DA K R R R K R K Ak K o o ok ok 2 o Kk sl e ok K o e R o 3K ok 38 K sl ol sk 2 3 o 3 e ok 3K ok e ol sk K sk ol o e ok o sl ok o e e o o e ok : . .
000439 5 , L : [
TT00uL40 4 T T TMITNTTE T ANK : -
0006441 % ' N : . !
oouuy2 5ok A K ok ok ok 3 o A o Ak S Ak ok ok o ok sl T b sk sk afe b i ok ke ok ok St e s ok S e s s sk K e ko ool ok sk 3 o 3k e b K sk o ok s ke e s e ol e ke s ko ke o ok ok e o e L
TTTTO0u443 3 . - T i
C o 0U0%4Y 3 GIMBAL ACTUATORS o
000445 5 _ :
TTToo0RLG CELASZ 8307 IVIsEe 613007 71 8300 1 _
DOUNGT CELAS2 8401 1.1566 6080 1 8400 1 : |
Q0iyug S;;.t**************************tr************:(c**au*************************t#******* !
00U4Y9 7 - - T
0UnLS0 3 T P A STRUCTURE USED FOR ALL MINI=TANK RUNS i
00U451 % .
00452 5 TPATTTHTY . . —
00453 GRID 6061 8000 35,0 -90. 43, 456 : . ,
TuLssL conM2 9007 6061 : 1.97 P
TUTEOUNSS CELASZ ™ 60611 2.0E+6 6061 1 ~6070 1 -
000456 CELAS2 606121 2.0E+6 6061 2 6070 2 S
000457 CELAS2 606122 1.UE+6 6061 2 60L0 2 - ) {
000453 CELAS2T 606131 2V 0E+6 6061 3 6070 3 ,
000459 . CELAS2 606132 1.48+6 6061 3 60L0 3 o
000460 5 I
000661 o I"'P A H 2 T
000462 GRID 6062 8000 35.0 90. 43, 456 - }
000463 CoNM2 9008 6062 1.97
——0CU46% CELASZ™ 60621 "2 0E+6 6062 1 6070 1
000465 CELAS2 606221 2.0E+6 6062 2 6070 2 T
000466 CELAS2 606222 1.4E+6 6062 2 60t.0 2 : |
000467 CELAS2™ 60623172, 0E+6 6062 3 6070 3 i
000468 CELAS2 606232 1.4E+6 . 6062 3 6040 3 : |
Q0u469 Do K o R ok Aok KR KR K A e K o e KOk s K o K o A ok ke stk oK sk S o e Kk sk el ol A e S ke ol Ao 36 ofe o o sk oo e e e sl K e e s ok o ok ke ok ok ) !
T pu0470 S - : - - i
000471 s EOS SUPPORT FRAME : :
000472 5 : : . '
000473 CELAS2™ 7305577 3,5E+67 3050 1 3081 1 ! *NEW |
000U 7Y CELAS2 3056 3.56+6 3050 2 3051 2 | *NEY i
000475 CELAS2 3057 3.85E+6 3050 3 3051. 3 \ *NEW N
TTTO00LTE CELAS2™ 3088 BL0E+73050 : o i _ ,

13

*NEW
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000477 CELAS2 6001 3.5E+6 6000 1 6001 1 *NEW . ;
00u478 CELAS2 6002 3.5E+6 6000 2 : 6001 -2 *NEW
0001479 CELAS27 6003 J.5E¥6 6000 3 6001 3 *ANEW
000480 CELAS2 6004 4.0E47 6000 4 *NEW
000481 CELAS2 8701 1.E+6 6001 1 . *NEW
oophg2 CELAS2 8702 1.E+6 6001 2 *NEW
000u83 CELAS2 8703 1.E+6 6001 3 *NEW
0004eY conv2 6001 6001 L l.E+6 ANEW
T 00u485 GRID™ ~ 3051 206.63 456 *NEW
00041406 GRID 6001 98. / 456 *NEW
000487 MPC 8700 3051 1 1.0 6001 1 -1.0 *NEW
cog4es MPC 8700 3051 2 . 1.0 6001 2 ~1.0 xNEW
000u89 MPC 8700 2051 3 1.0 6001 3 -1,0 : *NEW
000490 D ok ok ok S ok A A ok K ok ke K o ok OK e  ok io 3K vk sk R sk o ke 3 o i e b ok e sfe s sk ok 3 ok e s ol ok sk ok b sk e o o e sk o sk ok afe o ke A ok ok ok oK ok = 2 )

2
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3 ELT NSO/CASE7r1:720112, 36743 l
1
000001 BAROR . 100N0.0 1000.0 0.0 1 ]
00uU02 0ok oK K KR AR ol TR K AR oK o K oK o oK R o G 3 3K oK o o T o K oK o o ok K o oK i o K oK T o o SR o A o A o oo T oK o 3 o e o oK o |
00000 3 i
000004 $ COORDINATE_SYSTEM DEFINITIONS ]
00u00S - % o e e !
000006 CorD2C 2 256.1 .0 «0 . 300 0 +0 . 8C - !
000007 +0C 30040  =50.0 0.0 e 1 l
TTT00UCOE CORD2C 8000 0.C 0.0 0.0 1000.0 0.0 0.0 €Yl T
001C09 +CYL 1000.0 1000.0 0.0 L ,
03010 koK AR oK Ok o A KK K A oK K oK o R S o ot Kk oK K ok ok K o o oK ot 8K oK K stk ok o ol o o e sk o Kk ok K e o oo K o ok ok o o ok o ;
GUuoLy 3 : ' .
" ogoupl2 % SUPORT CARD FOR RIGID BODY MODES |
ounelLs % . : '
DI o P P R e T T T T3 T T T by T P T T E T T e T :
00u01LS $ I
000016 s EIGENVALUE EXTRACTION ‘
TToguct? 5 S . , ) {
000018 EIGR 25 GIv ' : 25 1.E=6 6lves D
000019 +GIV25  MAX |
Too00207 o AR T AT oK R o S AR o AH KA AR K o K AR o AR A R K K K Ak AR AR R AR !
oopn2l S . |
uepoe2 3 SINGLE~PQOINT CONSTRAINT SETS !
006023 ) ) T
T 000024 SPCcl . 10 123456 8700 !
gLne2s S ok ok o ok ok K oK ok R e sk e e oK ok s ke ok ok oK ok ok o ok K stk ok sk 3 s o o 3K K ok 3 o oK ok 3K o Ak e R e ok ke e ok oK A A ok o o e s 2K o S e e ok o oKk oK s ok :
TTGuub26 4 : T
Gouo27 5 MULTI=-POINT CONSTRAINTS '
000528 5 : ~ _ ;
T 00u029 MPCADD 10 6062 7000 7010 8300 8500~ 8700 *NE'W =
006630 5 : ANEW |
000031 b3 MPC TPA #2 TO TPA #1 *NEW i
00003 HMPC 6062 6062 1 1.0 6061 1 =1.0 \ *NEW T
000033 MPC 6062 6062 2 1.0 6061 2 -1.0 *NEW !
000034 MPC 6062 6062 ) 1.0 6061 3 -1.0 *NEW | .
0060035 MPCT 7000 7000 1 1.0 6070 1 =120 T000X  **=1 =
000035 +7000X 6070 5 10.25 : : !
004037 MPC 7000 7000 2 1.0 6070 2 _=1.0 7000Y I
T000638 +7000Y T 6070 L) =10.25 6070 6 T 60 A
00u039 MPC 7000 7000 3 1.0 6070 3 ~-1.0 70002 :
0Lu040 +7000Z 6070 5 -6.0 :
0030491 MPC 7000 7000 L 1.0 6070 Y -1.0 B
gLtoou2 MPC 7000 7000 5 1.0 6070 5 -1.0 L
oLocu3 MPC 7000 7000 6 1.0 6070 6 =1.0 !
——3J0J0% MPCTT 701077010 1 1.0 6070 1 -1.0 7010X 1
000045 +7010X - 6070 5 ~10.25 4 ' ;
00u0s6 MPC 7010 7010 2 1.0 6070 2 -1.0 7010Y :
0000L7 +7010Y 7 6070 4 10,257 6070 6 6.0 |
cooogs MPC 7010 7010 3 1.0 6070 3 -1.0 70102 |
- 000049 +70102 6070 5 =6.0 . ;
; 000050 MrPC 7010 7010 4 e 6070 L =1,0 I
00051 MPC 7010 7010 5 1.0 6070 5 =10 -
gooese MPC 7010 7010 6 1.0 6070 6 ~-1.0 . |
COUCSS MPCT 8300 6080 1 1.0° 6050 1 -1.0 60R0A :
u000Ss +6080A 6050 5 =20.,48 608N [5) -lt,.34 S i
000CSS MPC 8300 6130 1 1.0 6050 1 -1.0 6130A :
TTTEOU6 T FOIBOATT TR0 T T T L30T 6080 6T T T T =20, 48 o ‘
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000057 MPC 8300 8300 1 1.0 8170 1 =1.0

!
!
I
000058 MPC 8300 8400 1 1.0 ' aono 1. - =1.0 A
co0059 oo oK KR K KKK o KoK Ao oK K o K R o oK K K o o o o o K o Ao o o KoK e o oK ok ot K o o oK K K o o R R R i
00ucé0 - 5 i
CCO0b1 s OMITTED COORDINATE SET i
001062 3 . T T T
000063 oMITY 123456 2020 3010 3030 3040 4025 8000 8001 6DOFA '
000064 +6DOFA _ 8002 8005 8010 8020 . 8021 8022 8160 8030 6DOFB !
T 00v068 +600FB~ 81190 8130 8140 4010 . i
000066 OMITL1 456 2000 8170 2040 - 3000 8210 3020 8180. -  3DOFA )
00VNGT +300FA 8190 4900 8150 4020 8200 4030 5000 6000 3NOFR i
T o000068 +3DOFB 6020 6030 6040. 6070 7020 7030 7040 8040 IDOFC i
000069 ’ +3DOFC 8050 © 8060 8070 a080 8090 8100 - 8120 ' !
0092070 ’5**# t**********t**************************1 ***#***********a ****#**************** |
—oouoryT % Tremer e _ !
000072 " 3 PARAM CARDS : !
___00u073 s e i o . '
Couo7H PARAM ™ GRDPNT 0 ’ S i
0uOu75 %********:*t***w**********»**m**t*********ﬂ**********#**#*n**********t#m***t**tt g {
QU076 5 i -
000077 3 GLOBAL AXES FOR PLOT ORIENTATION / "
. 000078 $ ’ / '
cuue79 GRID 1 430 123456 : !
TTerycny GRID 2 , 50. - 123456 : t
000681 GR1D 3 o 50, o 123456 . o ’
004082 GRID . 10 420, _ 123456 !
000683 . GR1D 20 _ 40, . 123456 |
00008y - GRID 30 40, . 123456 1
000085 PLOTEL 9001 10 1 |
TT000086T . PLOTEL 9002 20 2 [
000087 PLOTEL 9003 30 3 X
000038 PLGTEL 9010 8120 8005 . 9011 © 8005 8025 K
T 001039 PLOTELT 9012 8025 81507 9013 8150 8140 I
009090 PLOTEL 9014 8140 8120 : 2015 8130 8120 b
000091 PLOTEL 9020 8200 8050 9021 8050 . 8040 . L
TTT000092 T PLOTELT 9u22 8040 8060 9023 8060 8110 : R i
009093 : PLOTEL 9024 8110 8160 9005 8160 8200 C |
00009y $#******‘********************1*****#***t*******#****t*****t**********#***t****** e
~TT606G09S _ $ 7T Tt i
000096 . $ CONCENTRATED MASS I TEMS L
pupo0o7 S ' ' ‘ L |
000898 S ] PTF S . |
000029 comMM2 19001 2050 2 0.15 28,82 17.6 - =2.09 !
060100 CONM2 9002 5010 , <037 =3.36  12.4 7012 t
00010y T T TTCONM2TT 9003 T 75010 1.19 ~2.82 o0 o0 T
000102 . CONM2 . 9004 6060 . 0.98 2.42 . =26.1 o0 i
000103 CONM2 9005 6050 86 . =1.5 264.5 14,5 |
T000L1CsT T ConNM2T 790067 T 6050 0.92 4,50 27.5 0.0 ,
000105 5 : UESTRUCT SUBSYSTEM i
000106 $ . : i
— 000107 577 e T NOZZLE TO EXTENSION ATTACHMENT T I
000108 : CONM2 2051 2050 « 0855 : . NEA !
‘000109 | +NEA 72, 36, \ 36e . . !
TTTO00IL0TT T % T T T CORE T SUPPORT T T T T : . ) '
poou111 CONM2 3051 3050 0.668 =4,93 ' - ' cS }
0uv112 ‘ +CS 328. 170, : 170, X
TTTO0uULL3 $ - T FLANGE _
00ully - CONM2 = 3052 3050 1.08 - 2.07 FLANGE C
000115 +FLANGE S594. 298. . 298s : L
O
1

ToUVlle T . TAFT RING T
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i
|
—_
) ) |
000117 CONM2 2052 - 2050 0.40 : RING - i
000118 +RING 335, 168, 168, !
0o01Le . T TORUS )
000120 . CONM2 2053 2050 0,198 =3.11 A ‘ TORUS '
000121 +TORUS  181. 91, o1, : !
cuuiaz T NOZZLE TO PV BOLTS - , T
000123 ConNM2 3057 3950 +096 1.07 " . BOLTS |
geyl24 +BOLTS 51,15 __25.65 . 25465 ’ I
00125 3 CONTROL DRUM ACTUATORS (18) _ T
000126 CONM2 5011 5010 8000 0348 24,5 10. }
o127 CONM2 5012 5010 8000 20344 24,5 30, - i
000128 conMZ2 5013 5010 8000 L0348 24,5 50
0C0129 ’ Comntd2 5014 5010 a8poo0 0384 24,5 70, ;
Gou130 CoMM2 5015 5010 4000 <0384 24,50 90, N
ouu13L T ComMM2T 5016 5010 8000 <0347 20,50 110, _ |
000132 conme 5017 5010 8000 L0384 24,50 130, i
000133 CONM2 5018 5010 8000 0384 24,50 150, !
900134 conMMz2 T 5019 5010 8000 <0344 24,50 170, . ] r
000135 . Con2 50110 5010 8000 L0384 24,50 190, , !
0001356 CONM2 50111 5010 8000 <0384 24,50 210, :
T 000137 Conti2 50112 5010 8000 « D344 24,50 230, ol
00u138 CONM2 50113 5010 8000 L0344 24,50 250. . !
000139 CONN2 50114 5010 8000 - L0344 24,50 270, '
TTTTO0GIN0 T T T CONE2T 50115 50107 T 80007 L0304 24450 290 : _ j
007141 conmz 50116 S01n 3000 0344 . 24,50 310, - [
grolu2 . coNM2 . 50117 5010 8000 0344 24,50 330. e
TTTTOCuIIT CONM2T 5011877 50107 80007~ L03u4 24,507 350, : _ |
T 00Ulun .9 » SHIELD ' . "
000145 ComM 6010 6010 25.06 167 SHIELD i
000146 FGHIECD 297437 77 1iesyy o 149577 _ T
000147 % ‘ NDICE : ‘ . |
nooy1na CONM2 6021 6020 1.55% :
000149 $ 7 T T KCTUATORS
0ou1sd CONM2 60801 6080 0.24 |
0002151 : comM2 61301 6130 0.24 - : . e
000152 ‘COMM277783001 8300 0.24 ) , ‘ i
000153 : CONM2 84001 8400 0.24 .
000154 . " " SIMPLE NSS _ '
000155 ) conM2T400Y 4001 29,
000156 . CONM2 4002 4002 6402 : _ S
000157 conM2 4003 4003 2.90 b
000158 ok ok ¥ 3 Ak K K R ROK R K A o AR K K K o o At 3K ok ok K b ok oK o ol R K Az i e ok o6 o Tk e sl ol 3 e o S ob 36 o o A KK ol R ol R gk 3ok 3k o ok oK :
000159 5 . :
000160 % COMPONENT NO. 2 , NOZZLE EXTENSTION {
00161 b 3
L0162 CBAR . 2020 2020 2020 2000 i
000163 CBAR 2040 2040 2040 2020
TTTTTRO00IANT T CRAARTT 20507 2050 2050 2040 T
Q000165 - GRID 2009 - 409.372 |
0900166 ' GRID . 2020 351.543
000167 GRID 20407 2964 865 i
0c0168 GRID 2050 . 270.190 A
000169 - MATL 100 1.766  0.70E6 14355F =4 . l
ouUulTO PRAR™T20290 100 40,865 555507 S5R50T T IITI00 S 004US ;
000171 PBAR 2040 100 33.253 30250. 30250, 60500, 00445 !
oui172 PUAR 2050 100 504047 25400, 25400. 50800. 00445 |
OO LTI T Sk ok ok 0K A ok ok ok ok ok ok ki KOk o Sk K A oK kb oKk ok ok e kol kORSROK o o sk e e kok i ok kol sk kool ok sk sk o K R 9 KKK A KOk KOK ;
000174 % i !
000175 COMPONENT NO. 3 NOZZLE :

1; .
TTeoulTeTT T e T T T T T o -
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i
!
. : . . :
000177 CBAR 3000 3000 3000 2050 e -
000178 CEAR 3010 3010 3010  3000. !
000179 CBAR ™ 3020 3020 3020 3010 i
000180 CHAR 3030 3030 3030 3020 |
ouial CHAR 3040 3040 3040 3030 V |
—odu1a2 C8AR 3050 3050 3050 3040 ]
000103 CRID 3000 254.218 . !
Vovioy GRID 3010 ' 232.25% i
T 00ulss GRID 3020 T 225,90 '
000Le6 GR1D 3030 22C.49) :
000187 GRID 3040 212.236 ,
T 00uLss GRIN 3050 206.93 |
000189 MAT 347 29.3E6 1l1.4£6 T 3ONE=4 . -
000190 PBAR 3000 347 11.5 3818, 3414, 6828, «007 ;
TTTouuyel PEAR 3010 347 32,37 T W37 4371, 8742, <007 ' T
guol92 PBAR 3020 347 1643 567« ' 567 1133, «007 ) !
000193 PBAR 3030 347 13.7 333, 333, 666 «007 :
TTtoulgs PBAR 3000 347 2542 2070,  2070.  4140.  .007 ‘ R
000195 PRAR 3050 347 . 82.2 16170. 16170, 32340. ,007 i !
000196 B ok o ok e ol oot K ook Kk K ok oK oK o S i R 8 o Kok ot o ok e ok 3K e 3K s o oK s o ok Y o ok oK e e e e A ok o o 3K 3K o o ol ol e o K o o e ok o o i ; . V.
— 600197 . XA ¥ bl ol lulolilotod Jolub il 1 : ~
000198 s NUCLEAR SUBSYSTEM - SIMPLE MODEL / . b
NCu199 % f
TTTnoyecso CELAS2 40011 41V8EG "u001 1 3050 1 T
000201 CELAS2 40042 9.41FE6 #o0l 2 L3050 2 . '
ooe2¢62 CELASZ 40013  9.41F6 4001 -3 3050 3 L
000203 CELAS2 400217 334,567 4002 1 4001 1 ;
000204 CELAS2 40022 61.7E6 4002 2 4001 2 ' .
000205 CrLAS2 40023  61.7E6 4002 3 4001 3 '
0002067 CELAS2T 400317 0L 4BEG™ 4003 1 4002 1 T |
000207 CELAS2 40032  16.5£6 4003 2 4002 2 ~
00u208 CELASZ2 40033  16.5%6 40C3 3 4002 3 L
TTTT00u209T T T T GRIDTTTTRO0LTTT T TTTITTTL70. T co 556~ i
000210 GRID 4002 129.0 456 .
000211 GRID 4003 124.0 456 : !
006212 S0 4 A A K o KA T A A K A K o A o o KK oK T o A oK K KKt A e S T o o o o o e e K o 3 o o o o A o o T o ok o o o o ‘ -
0oD213 % ' : .
c0g214 5 COMPONENT NO. 4 PRESSURE VESSEL ) 5
000215 A T o - —+
000216 CBAR 4000 4000 4000 3050 '
000217 CBAR 4010 4000 4010 4000 . :
000218 CRAR 4g20 4000 4020 4010 i
000219 CBAR 4028 4000 4025 4020 |
000220 CHAR 4030 4000 4020 1025 l
T ouv22t GRID 40007 T 185.5175 1
guo222 GRID . 4010 : 1644105 X
060223 GRID 4020 182.6925 |
000224 Gi1D 49257 12467 7 T
o0coe2s GRID - 4930 - 121.28 : . |
. 0Up226 MATYl = 7075 10.3E6 3.G9E6 2.616E=4 ' {
—oouz22y PBAR 40007 7075 139.933 51600 51600, 7103200, <011y i
oonz228 Do K oo K R KR oo o R R A 3 36 o o s sk K oo o o o ok KoK e ok st R ol ok R o K sk R R oo o o e ok K ke e o o ko oK !
003229 5 ‘ . l
T 0002390 ST T COMPONENT NOW & T PRESSURE VESSEU CLOSURE !
0V0231 5 ' g
0op2z2 CBAR 5000 5000 5000 4030 - A
TTT000233 CH8AR 5010 501077750107 775000 . |
s0p234 GRID 5000 115.97 : t
Uo0235 GRID 5010 11n.28 e L
TTTRE02367 f

TTTTTITTTTRAAR T S000 T 7078 T 23741 T 818504 81450, 163700 L 05487 T , _ p——
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000288
oup289
T 00029¢
900291
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. 000237 PBAR 5010 7075 290.28 64000. 64000, 12800, 0545
' - 000238 Bk e e ok ok A oK oK ook ok kK K Ok sk sk Aok O Aok s 3K ok ok 3k ol e 3K ok 8 ok s ok e 3 e sk st ok skl e e s o 3 e oK o b 3 ok o s o ol e e s o ke e ok e e o ok ok ok
000539 e : vl Saiiuiotaluseiaioduiieutuiiooluoloiatsiotutiiisiiallluls il
‘ goyp240 % CONPONENT NO.6 LOWER THRUST STRUCTURE
000241 $ - L
ge2s2 CBAR 6000 6000 6000 5010
0Cco243 CBAR 6010 ‘6000 6010 6000
__0Cu2uu CBAR 6020 6000 6020 6010
000245 CGBAR 6030 6000 6030 6020
ovop246 CBAR 6040 6040 6040 6030 s
_oouau? CHBAR 6050 6050 6050 6040 ‘
TToonzse COAR 6060 6060 60A0 6050
o0o0u249 CBAR 6070 . 6070 6070 6060
000250 GR1D 6000 8.0
000251 GRID 6U10 86433 ) :
000252 €RID 6020 ’ 74,50
00V253 GRID 6030 66.58
0Cuz54 GRIOD 6040 57.0
0oooes GRID 6050 . 39.5
008256 GRID 6u6N 32,38
000257 GRID 6070 29.0 A
000258 GRID 6U8B0 8000 . 25.0 125.0 39,50 - 23456
000259 GRID 6130 auon 25.0 215,0 39.50 23456
TTTO00260 MATY 7039 100IES 3.7686 : 2. 56E=0 :
000261 FOAR 6000 7039 11.94 2155. . 2155, 4310. 0282 R
000262 PUAR 6040 7039 11.64 1989, {opo, 3978, + 0282 -
000263 PBAR 6050 7039 10.681 1543, 1543. 3087, «0282
000254 PHAR 6060 7039 9,20 122A. 1228. 2156, 0282 )
000265 PRAR 6070 7032 9,58 1114, 1114, 2228. 0282 i ,
TTTO00260 b o Ao T Ak KRR K K o oK o oK e 5K ok oK ok A R K R A o oK oK o ok e o S R K oK A e o A s K oo oK o oK K o o o K Ak Kk |
Gou267 % |
000268 % COMPONENT NO, 7 GIMBAL 7
TTT00u269 %" Tt T : - !
000270 CBAR 7031 7031 7020 7000 0.0 10.0 =10,0 1 7031 - ;
gope7l +7031 4 . )
000272 CBAR 7032 7031 70207040 0.t 1007 10,0 1 7032 |
000273 +7032 4 - |
ggpa27u CBAR 7033 7031 7030 7010 0.0 =10.0 10.0 1 . 7033 i
000275 +7033 - 4 T . i
Q00276 CHAR 7034 7031 7030 7020 0.0 =100 -10.0 1 . 7034 |
000277 +7034 4 . :
000278 CONROD™ 7021 7020 B00T 250 2,0 !
000279 CONROD " 7022 7020 8010 250 2.0 §
cou240 CONROD 7023 7020 8002 250 240 ;
0002381 T CONROD 7024 7020 8000 250 2.0 )
Qouv2z2s2 CONROD 7041 7040 8030 250 2.0 !
000283 CONROD 7042 7040 8021 - 250 2.0 )
000284 CONRQD™T™7043 7040 8022 2507 2.0 ]
couzes CONROD 7044 - 7040 8020 250 2.0 !
ovo286 CTRIAZ 7121 8012 8000 8005 7020 |
|
]
1
|
|

000293

c00z04

V0295
TTTTQC02967T

TTTCTRIA2TTTINL T B012777TR0227TTTTAO2STTTT 0L

CTRIA2 7123 8012 . 8002 8005 7020
CTRIA2 7124 8012 8010 8005 7020
CTRIA2T 7125 8012 8001 8000 7020 .
CTR1A2 7126 u012 50C0 - s80c2 7020 :
CTR1A2 7127 6012 8002 /010 7020 :
CTRIA2T77128 8012 8010 8001 7020
CTRIA2 7141 8012 8020 8025 7040
CTRIA2 71u2 a012 8021 8025 70460
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000297 CTRIA2 Tiu4 8012 8030 8025 ' 7040 :
000298 CTRIA2 7145 8012 8021 8020 7040 !
T 000299 CTRIA2T 7146 8012 8020 8022 7040"
000300 CTRIA2 7147 86012 8022 8030 7040 !
000301 CTRIA2 71u48 8012 8030 8021 7040 :
TRuca0? GRID '~ 7000 o 23.0 0.0 =10.25 |
000303 GRID 7010 23,0 0.0 10.25 ,
0003204 GRID 7020 23.0 ~10.25 0.0 y
00u305 GRI1D 7030 23,0 0.0 0.0 !
000306 GRID 7040 23.0 10.25 0.0 . .
0003207 MATI 250 24.0E6 9.2uE6 7+ 33E= : i
T 00u308 PEAR 7031L. 250 3.0 10,0 10.0 20.0 : :
000309 D ¥ Aok A kK OK e oK ok R i A R sk ko koo ok 3 e e ko Kook i R e Rk ol ok 3 3 s o o ok K 3K ol ¥ ok ol S ol ok e s A e 2K 3 e o8 o ok 58 o ol 3K sfe o sl ok Kk KOk ok ok T l
000310 5 i .
T oou3ng s COMPONENT 'NO. 8~ UPPER THRUST STRUCTURE |
000312 5 ’ . . !
000313 CBAR 8000 8000 8090 8000 8160 ] 0 2 i
TTTUCe3ly CRAR 8001 8000 8001 8040 a1in 0 .0 2 - !
000318 CHAR 8002 8000 8179 8002 a11n 0 .0 -2 i !
0003156 CHAR £o10 8000 8010 ° 8050 8160 0 0 2 - q !
000317 CRANR 8021 8000 3021 8100 81un 0 0 2 i -{
000318 CanR 8022 8000 8050 8022 8iuo 0 0 2 | i
00u3le CRAR 8030 8000 8030 8180 8140 0 0 2 i L
00320 CuAR 8040 8000 8040 802n 81un 0 0 2 ' i -
001321 CRAR 8050 8000 8050 8210 8160 0 0. P !
002322 CBAR 8052 8000 8190 8050 8140 0 0 2 . !
T 003323 CHAR 8061 8170 £060 8080 -10.0 ~ =10, 0.0 1 8061 T
cou32u +8061 =3.4 -3.4 . s
000325 CBAR 8065 8190 8060 8080 “10e0  =10.0 0.0 1 R065 b
T 00u326 +8065 o -2.5 ' o 2.5 . i
200327 CBAR 8072 8000 aoun 8070 8110 0 0 2 |
000328 CBAR 8073 8170 8070 8060 ~10.0 -10. 0.0 1 .8073 X
000329 HHOT3ITT ’ ~3.4 T T =34 o i
000330 CBAR 8075 8190 8070 8060 ~10.0 ~10.0 0.0 1 807S . i
000331 +8075 -2.5 =245 : !
TTTU00322 CLAR 8081 8000 8080 8040 g1un 0~ 0 2 : T
000333 CBAR 8085 8190 8080 8090 -10.0 =10.0 =10.0 1 8085 !
000334 +8085% -2.5 -2.5 - _ !
000335 “CBAR 8095 8190 8090 8120 =100 =3.75  =14.0 { 8095 T
000336 +8095 ~2.5 + =245 X }
000337 CBAR 810% 8190 8100 8070 =10.0 =10. 10, 1 8105 -
T 000378 +8105— 77 T =2.5 -2.5 . : |
000339 CBAR 812% 8190 8120 8170 =100 3.75 =140 1 8125 !
00034 "'8125 . ’ -2.5 L e =25 o . i N i
000341 T CBAR 8155 8190 8150 8100 =10.0  =3.75 14,0 1 8155 [
ouu3y2 +8155 -2.5 . -2.5 _ !
000363 CBAR 8171 8170 8170 8090 =10.0 0.0 10.0 1 8171 i
T 00u3ul +8171 o - =34 o =34 - !
0003245 CBAR 8175 8190 8170 8190 ~1040 10.0  =10.0 1 8175 '
00u3ys +8175 =-2+5 =25 RS ‘,
TTTo003e7 CBAR slel 8170 8100 8100 =100 0.0 10,0 1 a18t ;
your3us +8181 ~3.4 -3.4 |
pou349 CBAR 8185 8190 s1an0 8150 -10.0 3.75 14,0 1 8185 !
000350 +8185 T ~2.5 - -2.5 T .
00V351 CRAR 8191 8170 8190 £200 -10, 10. D 1 8191 :
000352 +8191 =3.4 -3.4 o i
TTTeU0353 CEAR 8195 8190 8150 8200 . =10.0 . 10.0 0.0 1 ~ 8195 ;
00055’* +81°¢5 "'2.5 : "'2.5 ’ .
000355 CBAR 8201 8170 8200 8210 ~10, 10. 0, 1 8201 X
TTU00250 TTT 4ge01 T T T T T e T =34 B T
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0,
)/
=30.0 0.0 -

0.0

000357 CBAR 8205 8190 8200 8210 1 8205
000358 +820S -2,5 : -2.5
gu03%Y COAR 8215 8190 8210 8160 -10.0 10 10, 1 T~ B21s
000360 +8215 ~2.5 =2.5 -
000361 CODMEM 8006 8006 8040 8110. 8130 8001
00U362 CQDMEM 8011 8006 8050 8160 8130 8010
00V363 CODMEM 8043 8006 8040 8110 8140 an20
G0U35Y CQDMEM 8192 8006 8050 8160 . 81u0 8022 )
0UN265 CROD™ TouslTT TBoul 8640 8110 8051 8041 80%0 8160
00u3556 CROD 8071 8130 8110 8070 8161 . 8130 8190 8160
QU367 CROD_ 811t 8130 8110 8140 8140 8130 810 8180
gun368 CROD 8130 8130 8090 8130 8160 8130 8130 8160
0092369 CROD 8162 8130 8160 8140 8163 8130 8110 8100
00370 CroD 8171 8130 8170 8130 8131 8130 8130 8110
o007 CROD 8210 8130 8160 8210 8110 8130 8080 8110
ponz72 CTRIA2 8001 80601 8000 8130 8000
000373 CTRIAZ2 #8002 8002 8005 8130 8000
000374 ¢ CTRIA2™ £003 e8nou2 8005 8170 8030
D0N375 CTRIA2 80O 8001 8002 8130 817n -
000276 CTRIA2 8005 8002 8005 . 8130 8002 /
TTTToou377 CTRIA2 78007 8001 6040 8110 8070 R
000378 CTRIAZ 8008 8002 80e¢Ss 8130 8001 /
LoON379 CTRIA2 8012 8012 8000 8001 8005 i
TTTTo0u2s0 T T CTRIA2 TBO13 8012 8001 8010 800%
00u3el CTRIA2 8014 a8ni2 8010 8002 8005
00302 CTRIA2 8015 8012 sooe2 8000 8005
VL0383 CTRIAZ u026 8002 8025 8140 8020
000334 CTRIA2 8027 8002 8025 8140 800
000385 CTRIA2 8031 8001 8020 8140 810
000384 CTRIA2T 8032 3012 8021 8030 80,5
oLu3s? CTRIA2 8033 8012 8020 8022 anes
900388 CTRIA2 8034 ani2 8022 8020 8025
T 000389 CTRIA2778036 8012 8020 8021 8025
00390 CTRIA2 8US2 8001 8050 8160 8210
000391 CTRIA2 8082 8001 8040 8110 8080
000392 CTRIA2TBl21 3001 800 8120 8170 g
000393 CTRIA2 8151 8001 8100 8150 81en :
000394 CTRIAZ2 8191 &001 8050 8160 8190 v .
000395 CIRIAN278193 8002 802s 8140 8022
000396 CTR1A2 81lou 8002 8025 8140 8021 .
000397 CTRIAZ2 8195 8001 ao021 8140 8100
000398 GRID™ ~78pgn ™ - 17.0 =13,95 3.0
00u399 GRI1D 8001 17.0 “7.25 3.0
000400 GRID sco2 17.0 -13.,25 =3.0
00 I6501 GRID 8005 170 ~10,250.0
QLo402 GRID 8010 17.0 ~7.25 =3,0
0CU403 GRID 8020 17.0 - 7.25 = 3.0
000404 GRIDTT8021 17.C 13.25 340
000405 GRID 8022 17.0 7.25 “3.0
000406 GR1D . 8025 17.0 10.25 0.0
000407 GRIDT8030 17.0 13,25 " =3.0
000408 GRID 8040 17.0 0.0 10.25
000409 GRID 8050 17.0 0.0 -10,25
Jofelindy; GRID 8060 00 0.0 247,725
0oUG1L GRID 8070 8000 28.0 60. 0.0
000412 GRID 80480 " 8000 2840 120. 0.0 o
00ULY3 GRID 8030 3000 26,0 1507 0.0
00041y GRID 8100 8000 28.0 30. 0.0 :
_ 000415 GRID 8110 0.0 0.0 10.25
L TTTTO00416 TGRINTT T 81207778000 28.0 180, W0
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000u17 GRID 8130 0.0 =10.25 0 :
o418 GRID 8140 0.0 10.25 .0 |
TTTO0UNLY GRID 8150 8000 28.0 O .0 I
200420 GRID 8160 0.0 .0 =10.25 !
oous2l GRID 6170 8000 28.0 =150 0 !
TTTO5)422 GRID 8180 8000 2840 ~30. . 0 T
ocuu23 GRID 8190 8000 28.0  =120. .0 !
900424 GRID 8200 0.0 .0 -26425 |
Teogu2s GRID 821077778000 2840 -60. .0 |
000426 GRID 8300 2000 25,0 215,0 6.0 ., O 23456 |
000427 GRID 8400 8000 25.0 125.0 0.0 0 23456 i
] 00428 MATL 2024 10,566 4.0£6 T 2.6F=4
£oyu29 PBAR 8000 20,4 1.17 .08 26 i
QU0430 PBAR 8170 z024 50 4.3 L0002 !
T oupue3l PUAR 8190 2024 8 2.36 2.36 3.55 i
oouvu32 PUDMEM 8006 2024 0.10 : ’ * |
000433 PROD 8onl 2024 0.35 i :
T Quua sk PROD 3139 2024 0,435 - T
0LUuL3s PTRIA2 ®001 2024 0.064 ( i
000436 PIRIA2 8002 2024 0.20 o
T 00yu37 PTRIAZ2™ 8012 2024 .125 B
o0C438 S*'h********l******t*************************t*********t#*************t#******#** !
000439 5 : , !
T 0uuba0 X - T MTIT NI =TANK - J
0G0441 % %
puoLYy2 5 ] ' ~_LOWER (AFT) TRUSS = _ o . oy
000443 CROD 850017 78500 8500 8080 85002 8500 8500 80740
0004y CROD 85011 8500 8501 8090 85012 8500 8501 8060 T
00045 CROD 85021 8500 8502 8060 85022 8500 8502 8100 !
TTTGO0446 CROD 8650317 8500 8503 8120 850327 8500 8503 8080 i
oouuyy CROD 85041 £500 asnu 8070 85042 8500 8504 8150 !
00uzue CREGD 85051 8500 8505 8170 85052 8500 8505 8090 !
000449 CROD 850617 850C777 8506 781007 85062 85007 8506 8180 ;
000450 CROD 85071. 8500 8507 8190 85072 8500 8507 8120 |
000451 CROD °~ 85081 8500 8508 8150 85082 8500 £508 8210 i
TTTO00452 CROD 85091 8500 8509 8200 850927 a500 8509 8170 : T
o043 CROD 85101 8500 8510 8180 85102 8500 8510 8200 !
2004154 CRoOD 85111 8500 8511 8210 85112 8500 8511 £190 [,
TTTT000s55 GRID 8500 8000 68.9330390. 7 ~69.39693000 456 ) i
00U456 "GRID 8501 8000 68.93%303120, ~60,39698000 456 . 2 b
o0uLsS7 GRID 8502 s8o0n 68.9330360. =~69,39628000 u5¢ !
TTTo00us8 GRID 8503 8000 68.93303150, -62.32698000 456 i
000459 GRID 8504 8000 68.9330330. -69.39698000 456 |
000460 GRID 8505 8000 68.93303180. =69,39698000 456 i
TTT000461 GRID BH06 8000 68.93303.0  =69.39698000 456 T
000462 GRIL 8507 8000 68,93303~150. ~60,39698000 456 !
000453 GRID 8508 8000 68.93303~30. ~69.39698000 456 |
TTTTR00sbY GRID T T 850977 TB0C0T 68.93303=120e  =60.39628000 45¢, i
200465 GRID 8510 8000 68+93303-60. -69.39698000 456
000455 GRID . 8511 8000 63.93303=90, -69.39698000 45¢ . !
TT000457 PROU 85007 85007 0.767 . T '
000468 3 UPPER (FORWARD) TRYSS ; |
0U0469 CROD 856001 8600 8600 8701 86002 8600 .. 8600 8702 .
T 000470 CROD ™ THo011 86007 T 8601 T 8703 7 T 86012 78600 ‘8601 8700 -
oLLLTL CROD 86021 8600 8602 a7on 86122 8600 8602 8704 !
pouuT2 CROUV 86031 8600 8603 8705 86032 8600 8603 8701 i
BUuLT3 CROD 860417 860077 8e0u T A7027 86042 T 86007 8604 8706 i
00VYETH CROD 86051 8600 AGNS 8707 86052 8600 8605 8703 !
oouL7s CROD 86061 BAN0 2606 a704 ASNA2 0600 p6O6  8T70R {
Buun7e” CrROL BOOTL T 8600 T T80T T aveo Taen72 T 8600 T hanT T 8705 T e
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000477 CROD 86081 8600 8608 8706 86082 860 '

C 8608 8710
oouy78 CROD 86091 8600 8609 8711 86092 8600 . 86L9 8707
TTo0UNT7Y CROD 861017 8609 8610 8708 861027 8600 8610 8711
000480 CROD 86111 8600 8611 8710 86112 8600 8611 8709
000481 GRID 8600 . 8000 80.0 90, «219.0 8000 456
o062 GRID 86017 8000 8U.0 120, -219.0 8000 45¢
o0ouu83 GRID 8602 8900 80.0 60. -219.0 8000 45¢
___Gou4sy GRID 8603 8000 80. 150, . =219.,n 8000 45¢,
WY GRID 8604 8000 80. 30, -219.0 8000 456
0004386 GRID 8605 8000 80, 180, ~-219,0 8000 456
___0oous? GRID 8606 8000 80. o0 | =219.n__8n00 Y3
0touss GRID 8607 8000 BO. -150, -219.0 8000 456
000439 " . GRID 8608 ‘8000 B0, -30. -219.0 8000 456
000490 GRID 8609 8000 80, =120 ~219.0 8000 45¢
TTT000491 GRID 8610 . 8000 80, -60, -219.,0 8000 456 ‘
00Qse2 GRIU 8611 8000° 80.. ~ =90. ' =219.0 8000 456 .
___00ut93 GR1D 6700 8000 85,0 - 90, =320, use
oucs9s - GRID 8701 8060 85.0 120, =320, . 456
009495 ) GRID 8702 8000 85.0 60. -320. 456
0UU4SH GRID 8703 8009 85.0 150 =320, C 456
T 000497 GR1D 8704 8000 85.0 30, =350, 456 :
000498 : GRID 8705 8000 85,0 180, - =320, : 456
900499 GRID 8706 8000 85.0 +0 -320. 456
T 600500 GRID 8707 8000 85.0 ~150. =320, 456,
009501 GRID 87083 8000 85.0 ~30. =300, o - 456
000502 GRID 8709 2000 85.0 -120. ~320, 456
009593 GRID 8710 4000 85.0 ~60. =320, 456
000504 . GRID 8711 8000 85.0 -90. =320, 456
009505 PROD 8600 8500 0.06n
U0 UL06 MATL 8500 5.7586 0.3 1.75E=4 : .
000507 3 " ALL CARGO BAY INTERFACE POINTS ARF TO REMAIN IN THE SAME PLANE o
oLosove MPC 8700 £701 1 1.0 8700 1 ~-1.0 . o
7000509 TMPC 6700 8702 1 1.0 8700 1 ~1.0
000510 MPC 8700 8703 1 1.0 8700 1 -1.0
000511 MPC 8700 8704 1 1.0 8700 1 -1,0 .
—000512 MPC 8700 8705 1 170 8700 iy -1.0 ;
000513 MPC 8700 8706 1 1.0 8700 1 -1.0
D0US1Y MPC 8700 8707 1 1.0 8700 1 -1.0
000515 ) MPCT 8700 8708 1 1.0 8760 1 -1,0
000516 ) MPC 8700 - 8709 1 1.0 8700 1 -1.0 )
060517 MPC 8700 8710 1 1.0 8700 1 -1.0 )
000518 MPe 8700 8711 1 1.0 8700 b -1.0
090519 MPC 8700 8701 2 1.0 8700 2 -1.0
00052 MpPC 8700 8702 2 1.0 87an 2 ~1.0
—pon321 MEC 8700 8703 2 15,0 8700 2 =1.0
pous22 MPC . 8700 8704 2 1.0 8700 2 -1.0
000523 MPC 8700 8705 2 "1.0 8700 2 -1.0
T g00sen TTMPC 8700 8706 2 1.0 8700 2 -1,0
0oes25 MPC 8700 - 8707 2 1.0 87a0, 2 -1.0
00L526 MPC . 8700 8708 2 1.0 8700 2 -1.0
000327 MpC 87007 . 8709 2 1.0 8700 2 ~1.0
gous28 . MPC " 8700 $3710 2 1.0 87n0 2 -1.0
00u329 - MPC 8700 8711 2 1.0 aran 2 . =1.0
T 000530 MpC 8700 8707¢ 3 1.0 8700 3 -1.0
(0531 MPC 8700 - 8702 3 1.0 8700 3 -1.,0
0uus32 MPC 8700 8703 3 1.0 8700 3 ~-1.0
00US33 MPC 8700 370N 3 1.0 87600 3 =-1.0
DUUS34 - MPC 8700 8705 3 1.0 8700 3 -1,0
000535 MPC 3700 8706 3 1.0 8700 3 -1.0
3 1.0 8700 3 T =1.0

TTUG00536 ¥eC 8700 8707
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000537 MPC 8700 8708 . 3 1.0 8700 3 -1.0 i
200538 MPC 8700 8709 3 1.0 8700 3 -1.0 .
T GU0539 MPCT 8700 8710 3 1.0 8700 3 =-1.0 |
000540 MPC &700 8711 3 1.0 8700 3 -1.0 N
000541 s MODAL COORDINATE DATA : |
—TO0us42 SPOINT ™ L01  — THRU 109" i I
000543 CMASSY 101 2.927 101 !
0CoSLY C¥ASSY 102 2.927 102 L
TTg0usys CIASSE T 103 U.664 103
0OUSL6 CMASSY 104 1.311 104 , : |
000547 CMAGSY 105 0.u44 105 R
T 006548 CIASSY 106 0.2018 106 !
00uSL9 CMASSY 107 0.1584 107 - T
001550 CHASSY 108 0.1940 108 v
TR0 uSS T CMASSH T 1097 T w.20437 109 ]
geons2 CELASY 204 ° 1.25JE6 104 ! !
009553 CELASY 205 1.262E6 105 !
TTTgonss4T CELASY ™ 206 T.457E5 106 T ;
060555 CELASY 207 6.729€5 107 . , |
CUUS5S CELAS t, 208 8.818E5 108 | I
TTO0ULSTT CELASL 2097 7 9.914E5 109 H |
cuussSs 3 THESE ARE THE MPC'S FOR THE MODAL CONSTRAINTS i !
000559 g _ MODAL CONSTRAINT EQUATIONS : !
TTT000560 R HOR Ko o oK K o K o ok o ok ok o5 oK ko sk K K o o 3k K o T ok o K o o A o A A oK o o o o oK o T e e ok o o o R o KoK ll
000561 9 '
000562 $ GIVBAL ACTUATORS !
TTTO00563 3 T T e ,
000554 CELAS2 8301 1,156 6130 1 8300 1 : i
000565 CELAS2 8401 1.15E6 60820 1 8400 1 ' K
000566 G5 o oK oh XK AR o R AR K o 3 oK . ok oK K o 3K KoK ok oK K o K oK o ko6 oK ke i ok o K K oK ok o ok A o o o o o ke o 4 o 3 oK o ok o 3K S ok S o o o ok '
A0J567 g E
000558 % TP A STRUCTURE USED FOR ALL MINI=TANK RUNS {
—— 000560 . L P RUGIURE Votd POR ALL TANI=TANR KRUN :
00570 5 TPA 81 f
000571 GRID - 6061 8000 35.0 =90, 43, 456 . !
—T060572 CONM2™ 90077 6061 1597 4 T j
£00573 CELAS2 60611  2.0E+6 6061 1 6070 1 i
00uUsL74 CELAS2 606121 2.0E+6 6061 2 6070 2 i
TTTTO0USTS T T CELAS2T 6061227 1.uE+E 6061 2 6040 2 i
000576 “CELAS2 606131 2.0E+6 6061 3 6070 . 3 - . g !
000577 CELAS2 606132 1.4E+6 6061 3 6040 - -3 - !
TTTU00578 T T T T e T
000579 5 TPA #o2 T |
0605890 GRID 6062 8000 35.0 90. 43, . 456 !
7000588 CONM2T T 9y08 T 6062 1.97 s ' ‘I
000582 _CELAS2 60621 2.0E+6 6062 1 6070 .- 1 ,
0Cy583 CELAS2 606221 2.0F+6 6062 2 6070 2 . |
T 0005y CELAS2 T 6062227 1LE+6 6062 2 6040 27 T
000585 CELAS2 6068231 2,05+6 6062 3 6070 3 !
000586 CELAS2 606232 1.4E+6 6062 3 60410 3 . !
oouss7 ‘5*************************#**Xt************:rztt***-t*****************t*****#t****** 1
CoU538 $ i
000589 S 'EOS SUPPORT FRAME : !
T 00U590 g TTTTTT SUPPORT FRAME DELETED ‘
000591 %
006592 %

B T S
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VRONAY» 428218910100 FASTRAND FILES MANIPULATION

® ELT NSO/CASELr1,720112, 36744 \

BAROR B 1000.0 10000 0.0 1

|
000001 !

T TgoGen2 Do o KA K K o K S Ao o o AOK TR o R b o o Ko A K K o K o R oK ook o o TR e oK o T oK T ok o oK T o T o T o A ;
0000C3 3

0000y s COORDINATE SYSTEM DEFINITIONS f
001005 3 ,
001006 CORD2C 2 2561 0 .0 300, o0 o0 . BC |
009007 +B3C 30040 =50.0 0. : : '
000008 CorRD2C 8000 0.0 0.0 0.0 1000,0 0.0 0.0 cYL '
000699 +CYL 1000.0 1000.0 0.0 . v N
OD_'?U'lO S?‘_t:j*****-t*_iﬁ:k**************J.**nj****'*_!'_tlk'fifff:*********************t*************** !
0001y 3 ' X
0uyo12 3 SUPORT CARD FOR RIGI() BODY MODES .:

_Govo1d $ . i
00a014 Do sk o oA ok A o o oK KK AR K s ok ok sk ol b A ok o sk Kl o s e s sk o o ol e e ok oK 3Ok e ok s e 3 sk o 3 e 3 e 3 ok o sk e ol ok s e e 3 ok ok sk e o ok ok i
0oauls 4% ! !
DICRS] $ ' EIGENVALUE EXTRACTYON /

T 000017 5 R ] I
0U9018 E16R 25 GIV o 2s " 1.E=6 61v2s ! |
00)01¢ +GIV25S  MAX : : !

T goo002 Gook % AT o KK A K K K o A K o oK o o o9 oK 3K oK o K o A oK o o o 3 ok T ok T oK o K o 7 o o A o ok ke o e o oK oK o o K o T o A o ok o o Ak i !
pole21 s ) . : H
cuss22 % SIMGLE=POINT CONSTRAINT SETS i

Taone23 3 T ;

©oopuloas Spcl 10 123456 8700 o
QCe25 B b ok o o K o kR o ol Kk ok ok sk ok ok sk kK o K K ok oK ok sk 3 ofe sk A o sk o ok 3K e sk ok 3K ok sk sk e 3 ok 3k 9K o 3K 3K g A s o W ok K o ok K ok ke oK s ke Sk oK R ok 3k o ok |

TTTUONC2G A T
ounoa7 $ MULTI-POINT CONSTRAINTS }
009028 3 : ;

000029 T MPCADDTTIO 6062 7000 7010 8300 8500 8700 *NEW ; T
QUNe30e s - *NEW - . :
Cu003L $ MPC TPA H2 TO TPA #1 : . *NEW " |
000632 MPC 6062 606271 150 6061 1 =1.0 ; *NEW v g
000033 MPC 6062 6062 2 1.0 6061 2 «1.0 o *MNEW el |
40U02Y MPC 6062 6062 3 1.0 6061 3 =1.0 . *NEY . e i
700035 MPCT 7000 7000 1 1.0 6070 1 =1.0 7000X *x=1 ) 7
000036 +7000% 6070 5 10,25 : ' !
000037 MPC 7000 = 7000 2 1.0 6070 2 -1.0 7 000Y .
£00038 +7000Y 6070 (0 =10725 6070 6 6.0 ; 1
000039 MPC 7000 7000 3 1.0 6070 3 -1.0 70002 |
0C00490 470002 6070 S =640 : e "
U00UYl MPC 70007000 () "0 6070 Ly <10 i ,
oueos2 MPC . 7000 7000 5 1.0 6070 5 -1.0 '
0U0043 MPC 7000 7000 6 1.0 6070 6 -1.0 . I
Coo0LY MPC 70107777010 1 1.0 6070 b ~1.0 . 70T0X T
CLu0us +7010X - 6070 5 ~10.25 . : R
000046. MPC . 7010 7010 2 1.0 6070 2 -1.0 . 7010Y i ! !

—— 000047 #7010y " TTTTTTR070 I 10,25 76070 6 6.0 : ' i
000048 MpPC 7010 7010 -3 1.0 6070 3 -1.,0 ‘ 70102 . !
000049 +70102 6070 -5 -640 . : : '

000050 MpC 7010 7010 (A 1.0 6070 4 =1,0 7 ;
000051 MPC 7010 7010 5 1.0 6070 5 -1.0 i v g
0ou0s2 vMPC 7010 7010 6 1.0, 6070 6 -1.0 , . : i N

— 000053 MPC 8300 60R0 1 1.0 6050 1 -1.0 , 6080KA Y ) ’ T
0V00SY +6080A 6050 5 =20.,48 6050 6 -14,34 : ' i o '
000055 MPC 8300 6130 1 S 1.0 6050 1 ~-1.0 " 6130A _! t ;

TTTTRO0055” THOIZ0ATT 6050 5 1403877 (o0 67 TTe20.48 e !

|
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T
. B A :
000057 MPC 8300 8300 1 1.0 8170 1 =-1.0 : ' i
000058 vee 8300 8400 1 1.0 8080 L -1.0 ) ;
T 00U0s9 Dok oK R K Kok K R K K K K oK o K o K K o oK SR oL o ok oK ok ok A I ok 3 o ok e ok ok oK K o R ok o e K o ok K o o o o o A o o R o } l
000060 : $
0000661 $ : OMITTED COORDINATE SET ?
TTT609062 5 R _ P
009N6G3 oMIT1 123456 2020 3010 3030 3040 4025 8000 8001 6DOFA . !
000068 +6DOFA 8002~ 80CS 8010 8020 8021 8022 8160 8030 6DOFB i
TT0000695 T +6L0FH 8110 8130 8140 4010 T o o o o o]
000066 oMITL 456 2000 8170 2080 3000 8210 3020 8180 . 3DOFA !
Couco67 +3DOFA 8100 4900 8150 4020 8200 4030 5000 6000 °  3DOFA !
000068 +3DCFE 6020 6430 6040 6070 7020 7030 7040 8040 aANOFC i
0000069 ) +3DOFC 8050 8060 8070 8080 8090 a1oc 8120 ;
0Cu070 D ok A OO OR K K kK K ek SKOK sk K ok K ok ok oK sk Y K R T ok o sk o o ol ROl ok o o e ok 3ok 5K K o el R sl ok ok sk ok ke ok B i o e ok ok ok Ok ook !
T 00u071 s o o ) o - ' T
000072 % ' : PARAM CARDS ’ !
00U073 s o B i
000074 ¢ PARAM — GROPNT 0 . o
CCcuo75 B ok % oK KR K R o K e ok oK R e ok Kok oK ok s K sk e 3K s 6 ok oK ok ok sk 3K oK st e s ok S 3 o K ok oK o 3 s A ke otz 3K ok K o sk A 3 sk ol ok ok ke ok ok oK ok oK o e ok ; i !
000076 g ‘ : : !
600077 3 GLOBAL AXES FOR PLOT ORTENTATION ; T
06078 3 L i i |
020979 GRID 1 430, : 123456 : |
T 00u0480 GR1D 2 50, : 123456 B i
gonosl GRID 3 . 50, 123456 .
nouLse . GRID 10 420, 2 123456 e f
TTTTou00a3d GRID 20 T 40. 127456 t
000084 . GRID . 30 40, 4 123456 _ -{
000085 PLOTEL = 9001 10 1 :
TTTTAONCAS T T PLOTEL T Q002 20 2 i
n00037 PLOTEL 9003 30 3 , i
. 200088 PLOTEL 9010 8120 8005 9011 8005 8025 |
Q00089 T PLOTELT 9012 8025 8150 9013 8150 810’ I
Q00080 PLOTEL 9014 8140 8120 9015 8130 8120 : o
001091 ' PLOTEL 9020 8200 80%0 9021 8050 8040 . i
800092 PLOTELT 9o22 8040 80&0 92023 8060 8110 ‘ . ' !
coun9e3 : PLOTEL 9024 8110 8160 9025 . 8160 8200 : . !
0un0Yy ’ Do oh b . ok O e b ok K ok K K R i K e Kk ok 3K s ol o ol sk ok e ke S oK ke Sk K g T e o 3K e 3 ok K 3Kk ol 3K o 3 3K o o oK KR R R OK SRR K ok KRk ROk koK : .
QLGRS T T T T e e T - —
0oL0G6 ) % CONCENTRATED MASS I TEMS . |
oopoe7 $ - j
TTTouou9s $ PFTS . :
uopu9° CONM2 " 9001 2050 2 0415 28,82 17.6 =2.09 - . l
600100 CONM2 9002 5010 +037 ~3.36  12.4 712 ' : !
QU010 T CONM2 79003 TTTTTS010 T T T 1,197 T =282 T L0 0 1
000102 CONNM2 9004 6060 _0.98 2,42 | =261 L0 '
000103 CON¥M2 9005 £050 86 | =1.5 2645 14.5 1
TR0V T T CONM2TTTTY006 T 6050 : 0.92 4,50 2745 0.0 i
00uiu5 1 - DESTRUCT SUBSYSTEM \
000106 s , ' ' |
7000107 % T NOZZLE T TOEXTENSION ATTACHMENT I
ooV108 conmM2 2051 2050 - + 0855 C ~ NEA !
n00169 +NEA 72, 36, ! 366 , :
TTTO00110° g T o CORE™SUPPORT ™77 ) ) i
0001LL CONM2 3051 3050, 0.668 =4,93 cS !
000112 +CS 328. 170 170, ' ' !
TTTTY001 L3 $ 77 o FLANGE ™~ o T C : H
oupliy conM2 3052 3050 "1.08 . 2.07 C _ FLANGE N
0UU11S : +FLANGE S94. 29¢6.. 298, . )

TTTO0QIISTTTTTTT T s TTTTTART RING T S e Ty T T .
. . !
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|
|
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.. §
ooo117 CoNM2 2052 2050 0.40 _ RING : (
0L0118 +RING 335, o 168, : - 168, - R
ovolie $ : TORUS - : |
000120 CONM2 2053 2050 0+198 =3,11 TORUS l
000121 +TORUS 181, B 91, 91, !
TTTonoiz22 g7 T TN ZZLE YO PV BOLTS i _ 1
S B00123 cont2 3057 3050 .096 . 1.07 _ 80LTS !
___-booras _*BOLTS 531.15 . 25.65 . _ 25465 : i
0ou12s 5 CONTROL DRUM ACTUATORS (18) |
Cuyl26 CONM2 5011 5010 8000 0344 24,5 10. o
___oooiey ComMM2 5012 5010 8000 L0348 24,5 30, !
600128 Conf2 ™ 5013 5010 8000 L0344 24,5 S0 f
06p129 conM2 B0 5010 3000 0388 24,5 70 ,
C0U130 CONM2 5015 5010 8000 0344 24,50 90, v
000131 CONM2™™ 5016 50190 8000 203447 24,50 110. k T
000132 conM2 5017 5010 8000 L0348 24,50 . 130, !
000133 CoNM2 5018 5010 8060 <0384 20,50 - 1504
o0uL3ET ¢ conM2 T suU19 5010 6000 L0348 24,50 170, . ‘
00V135 COoKM2 50110 5010 8000 L0384 28,50 190.
0Cul3n CoONM2 50111 5010 8000 «0344 24,50 2104 ; |
Tpuo13r com2™ 50112 5010 8000 L03u4 24,50 230, 7
000138 CONMZ2 50113 5010 8000 »03u4 24,50 250 / b
00p139 CONM2 5011t 5010 8000 <0384 24,50 270, , )
T 000140 Cehva™ 7501187 5010 8000 <0344 24,50 290, - " - !
CCI1ul CONM2 50115 5010 8000 L0344 -24.50 310, A
ocolsz CONM2 50117 5010 8000 20348 24,50 330, . - '
TTToe0163 ConM2 ™ 501187 5010 8000 L03u4" 24,507 350, A "
C00viuY S . SHIELD S
000145 $ SHIELD REMOVED |
TTTRO0GING OMITL ™ 456 6UT0 _ : : :
000147 % NDICE L
600148 conimM2 6021 6020 1.55 ‘ !
—000149 T T o KCTUATORS .
000159 CONM2 60801 6080 0.24 !
CoU151 COonNM2 61301 6130 0.24 A o
——TQCyln2 COMM2™ 830018300 0.24 ; T
005153 COMM2 84001 8400 D.24 : . 5
00015L S "SIMPLE NSS ] ' :
00155 CONMZ—4001 4001 29, A T
500156 Con 4002 4002 6402 -
000157 CoMM2 4003 4003 2.90 ) ;
—0001%8 G K FORTR R oK A TON A A HAORAR A K AAH o o N K el oo T ok R Ko o 3o o i ol o K o e o ok koK ok o }
Cuu1s59 $ . :
000160 $ COMPONENT NO. NOZZLE EXTENSION . ;
000161 3 .
000162 CBAR - 2020 2020 2020 2000 - o
CU0163 CBAR 2040 2040 2040 2020 |
—T0001i6H CHAR 205077772050 2050 2040 i
L0165 GRID 2000 H0S 372 !
000165 “GRID . 2020 351.543 » !
—TTpU0167 GRID 204077 206865 !
307168 GRIC 2050 : 2704190 {
001169 MAT1 100 1.766  0.70E6 1,355C=4 . o po ;
000170 PBART 2020 100 40,865 555507 55550,  1T1I00. .00GUS " i
009171 PRAR 2040 100 33.253 30250, 30250, 60500. 00445 . |
~oobolr2 PBAR 2050 100 50.047 25400. 25400, 50800. 00445 - ;
TTTOCU1IT3 TGk o A ok K Rk oK o b K b ok KR K ok K K ok o 4 ok ke ok ok K ok ROR A O Sk ok ok kR ok e 3 ORI ol K 8 o e ok ok Sk K K K 3 e o R KO o K K ] ;
nu0I 7Y $ - o
900175 Y COMPONENT NO. 3 NOZZLE . -
by gay g+ e e S e P RO . :
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BT HHATY

000177 CHAR 3000 3000 3000 2050
000178 CRAN 3010 3010 3010 3000 j

T 000179 CRAK 3nao 302C 3020 3010 \
000180 CBAR 3030 3030 3020 3020 |
000181 C3AR 3040 3040 3040 3030 i
guurs2 CuAK 3050 3050 3050 3040 '
0001832 GRID 3000 254.218 X

___00ulsy GR1N 3010 - 232.25 !
000185 GRIU 3020 225490 |
000185 GRID 3030 220.491 '
000187 GRI[ 3040 212.236 !
TTooaras GRID 5050 206.93 : T i
0013ig8? MATL 347 29,326 11.4E6 7+390E=4 o O
009190 PSR 3000 347 11.5 34144, 3414,  6828. 4007 3

T ooulel PRAR 30107 347 32,3 4371. | 4371. 8742, 007 l
Qouie2 PLAR 3020 3u7 16.3 567. 567, 1133, 007 ;

000193 PEAR 3030 347 13.7 333, 333, 666 <007 . x
Qun1os T 7 PEAR 3040 3u7 2542 2070. 2070, 4140, 007 ! [
gon19s PHAR 3050 347 82.2 16170« 16170. 32340 007 i !
00uieo J*********f******************“************************************************** / i

7000197 g T ! -
000198 5 NUCLEAR SUBRSYSTEM SIMPLE MODFEL |
000199 $ . X

T 000200 CELASZ 400Y{ 4178E5 40C1 1 3050 1
ccu201 CELAS2 40012  9.41E6 u0Cl 2 30%0 2 i
000202 CrLAS2 40013 9.41£6 4001 3 3080 3

TTToeu203 CELAS27 40021 334,.E6 w00R? 1 4001 1 '
000204 CELAS2 40002 61,785 . 4002 2 4001 2 '
200205 CELAS2 40023 61l.756 40C2 3 4001 3 !

TTTCou2es CELAS2T 4U03L7 0.4856° 4063 1 4002 1 T ;
peoso? CELAS2 40032, 16,566 50C3 2 4002 2
000268 CELAS2 60033+ 16.5E6 4003 3 4002 3 :

TTguoa09 TOGRIDT T TTeo0r T TTATCLD ‘ S u5¢ '
90021 GRID 4002 120.0 456 ;
5onz11 GRID ~ 4003 124.,0 ) 456

TTToonzL2 B sk e K KR K o K A K K o KoK oK oK s oK 3 o 3K K e ok o K e o 9 o 3 K K o< 3K s 6 i 8 e o oK 3 e ke 4 3 o o 5K o oK K o e ok ok R o ok o o o o K K |
006213 % |
puv2is S COMPONENT NO. 4 PRESSURE VESSEL i

000215 &7 T v _ !
000216 CBAR 4000 4000 4000 3050 : ' . 2 {
ouonL7 CBAR 4010 4000 4010 4000 L

TTouu2i8 CHAR™ 4020 46007 T 4020 4010 ;
000219 © CBAR 4025 4000 4025 4020 i
000220 CRAR 4030 4000 4020 4025 {

TTpgl221 GRID 4OQO T T TTTTLRE WS LTS P
proz22 GRID - 40310 16441085 !
060223 GRID 4020 14246925 !

~TTagp22y GRID 4025 124467 _ 1
000225 | GRID 4030 . l21.28 . ;
000226 . MATY1 . 7075 10.3E6 3.9E6 2.618E=-4 _ :

~T009227% PEAR 400N TTTT707S 130,93351400% 516007 77103200+ 0114 \
g090228 Bk A ok K KR K e ok 8 o4 oK o 3K e A ok YK oo o ke ok R oi 3Kt e o o S o R oK o ok ol e st o o e 3 s ok o o ok o ool o K ke o ok ok o ok ok :
003229 % ‘ . i

000230 3 COMPONENT N0 S~ "PRESSURE VESSEL CLOSURE {
conz23l % : i
JLu232 CHAR 5000 5000 5000 4030

1000233 TCBART 50107 5010 750107 80007 ' T ;
I PRY GRID 5000 115.97 : :
(HEERYS GR1D 5010 11028 e

D - ;JLJI'\R T [

5000 707577 23%.1 7 81850, 81850. 163700, <0545
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000237 . PBAR 5010 7075 290.28 64000, 64000, 12800, 0545 : :
000238 )**t********k*?****** k*»**»*ur************a **************** *#*****************#* v
U239 5 ’ ToTTTTTm T T - I
000240 % CONPONENT NO.6 LOWER THRUST STRUCTURE .
0002KL ] , , :
TTounz42 CHAR 6000 6000 5000 5010 A ]
ocy243 CRAR 6010 6000 6010 6000 ) !
_nluass CBAR 6020 6000 6020 6010 : '
309245 CBAR 6030 6000 6030 6020 l
000z46 CBAR 6040 6040 6040 6030 : ;
LY CBAR 6050 6050 6050 6040 \
0002h8 CBAR 6060 6060 6040 6050 i
00V2u9 CuAR 6079 6070 6070 6060 o {
001250 GRID 6000 98.0 N |
TTTu0025Y GRID 60107 T 86433 - 0
dop2s2 GRID 6020 o 74,50 ' i
000253 GRID 6030 : 68.58 {
TTTou02s GRID 6uULn 57.0 , "
000255 GRID 6050 39,5 . o i
000256 GRID 6060 32.38 | X
TTu0u2s7 GR1D 6070 29,0 i 1
000258 GRID 6080 8000 25,0 125.0 J39.50 23456 | ' !
000259 GRI1D 6130 8000 25,0 215.0 39.50 23656 ! .. !
TTo00n260 MATL 7039 10.1E6™ 3.78E6 2.56E=0 o - f
000261 PUBAR U0 7039 11.94 2155, 2155, 4310, «0282 : ]
000262 FAR 6040 7039 11.64 19389, 19n09, 3978, 0282 e !
T o0ne63 PRBAR 6050 7039 10,6817 1543, 154377 73087, 0282 : !
cun2st PRAR 6060 7039 9.%0 1228, 1228, 2456, 282 . ) {
000265 PRAR 60706 7039 9.58 1114, 1114, 2228. .O¢82 ; X
000266 b e b A RROK Ak 3 KK K K o R K o A3 o b e K ol e K ok e A A ok oK o oK e Tk oK K AR K KK ok K of: ********************* !
nuNe67 % :
cinzes $ COMPONENT NO, 7 " GIMBAL {
000269 3 T T !
0sne70 CBAR 7031 7031 7020 7000 0.0 10.0 =10.0 1 7031 - !
00c271 +7031 4 . : ‘ P
200272 Co3AR 7032 7031 7021077060 oot 1030 10,0 1 7032 ;‘
Duu273 +7032 4 _ o ‘
greaTH CBAR 7033 7031 7020 - 7010 0,0 =100 10,0 1 7033 : i
—000275 #7033 4 ' : S
000276 CRAR 7034 7031 7020 7020 0e0 - =100 - =100 1 7034 |
00u277 +7034 4 : P
000278 COMROD ™ 7021y 7020 8007 250 270 T
0uo272 CONROD " 7022 7020 8010 250 240 Ty
000240 CONROD 7023 7029 8C02 250 2.0 !
000281 CONROD™ 7024 7020 8000 250 270 =
000282 CONROD 7041 7040 so2n 250 2.0 : ;
000283 CONROD 7042 7040 8nz1 " 250 2.0 . '
TUoQo284 COMPROD™™7043 77040 8022 250 2un i ‘
oun2ss CCONROD 7044 7040 8020 250 2.0, {
000266 CTRIA2 7121 8012 8000 8005 7020 . i
000287 CTRIAZ2™™7122 8012 8001 8005 7020 , :
pLo238 CiRIA2 7123 8012 8002 8005 7020 !
0p0289 CTRIA2 7124 8012 8010 8005 7020 " i
0CUZ90 CTRIA2™7125 8012 8001 8000 7020 ; . i
00u291 CTRIAZ2 7126 8012 8000 8002 7020 T . ;
0ooz92 CTRIA2 7127 5012 86002 8010 7020 ; 3
—000293 CTRIAZ™ 7128 8012 8010 8001 ~7020 T |
000294 cTnRIA2 714l 8012 8020 8025 . 7040 : ‘
9eY295 CTRIAZ2 7142 a012 8021 8025 7060 !
TTTERUZGE :
|
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000297 CTRIA2 7iun 8012 8030 8025 70Ln0
Qo029 CTRIA2 7145 8012 8021 8020 70L0 :
0002997 T CTRIA2T 7146 8012 8020 8022 7040 ;
000300 CTRIAZ2 7147 8012 8022 . 8030 7040 [
S 000301 CTRIA2 7148, . 8012 8030 8021 7040 !
TTO00302T T T6RID T 7000 T 23.0 0.0 =1072% i
00U303 GRID 7010 23.0 0.0 10.25 ' : ‘ , S o
guUO3on : GRIN 7020 23.0 ~10.25 . 0.0 . . _ : o Lo ;
000305 GRIV 7030 23.0 0.0 7 0.0 i |
000306 GRID 7040 . 23.0 10,25 G . T S '
000307 MAT 250 24,0E6 9.2UE6 7+ 33E=n . o ' ' !
000308 PUAR 7031 250" 3.07777T10.0 10,0 20,0 - - !
00063C9 ) ok ob ot ok ok o KOk s o R O ok ok s Sk ok o R ok K ok ok R o k8 Kok o ok ok 8 A o ok 2o e 3k ol ok ol e s s B A b B o e 3 ki o ofe s o o 3 e o o ok ok o o {
00u310 s ' : .
TTO0u311 ] COMPONENT NOV 877 7TUPPER THRUST "STRUCTURE i
000312 $ . : i
000313 CBAR 8000 8000 8090 8000 8160 0 0 2 : i
Toously . COAR 800Y 8000 8001 8040 8110 0 0 2 ! T
00U315 . CiIAR 8102 8000 8170 8002 8110 0 S0 2 ; !
0CU316 CBAR 8010 8000 8010 8050 8160 0 0 2 9 |
000317 CBAR 8021 8000 8021 8100 8140 0 0 2 ! T
QueC3is CRAR 8022 8000 8050 8022 8140 0 0 2 / .
000219 CBAR - 8030 8000 8030 8180 81L0 0 0 2 ! ’
000320 CHAR’ 8040 8000 8040 3020 . 81iun 0 0 2 . :
000221 CBAR ~ 8059 8000 80s0 8210 8160 ] 0 2 )
000322 CBAR 8052 8000 8190 8050 8140 0 0 2 , i
TTO00323 T CBART T 805177 81707 80607 T 8080 -10.0 =10, 0.0 1 8061 i
Q00324 +8061 . _ ~3e4 -3.4 ‘ "
0003225 CunR - BJ6S 8190 8060 8080 =100  =10.0 0.0 1 8065 ' |
Q09226 +8065 o o =2.5 o - =2.5 o i
000227 cenk 8072 8000 a8ou9 8070 8110 0 0 2 5
0072328 CBAR 8073 8170 8070 8060 ~10.0 =10. 0.0 .- & 8073 1
TT00U329TTTTTT T T H+a073 T T -3.4 o T 3.4 o T L
000230 * CUAR 8075 8190 . 8070 8060 =10.0 =10.0 0.0 1 . 8075 ‘
000331 Co +8075 2.5 ~2.5 . |
00332 CaAR 8081 80007 8080 8040 81407 0" 0 2 : I
£20333 : . CBAR 8085 8190 soao 8090 -10.0 =10.0 ~=10.0 1 8085 . i
000234 +8085 - -2.5 . ~2,5 _ A _ . |
TTe0uIsT CBAR 8095 8190 8090 - 8120 10,0 =3.787 =1u.0 . 1 8095 - A T
000336 . +3095 -2.5 -2.5 ' . L _ o g
00337 CHAR 8105 8190 #8100 8070 =10.0  =10. 10, 1 810S : o i
0003387 +81L5 ~ -2.5 -2.5 . |
0U0339 CBAR 8125 8199 8120 8170 =100 .3.75 -14.0 1 . 8125 ; |
0003"0 +8125 X "2‘05 o . -205 o ) . ]
TTo0u38LT TCrAR 81857 8190 8150 8109 =10.0  =3.75 14.0 1 8155 i
oon3g2 +815% . =2.5 . =245 i
000343 CBAR 8171. 8170 8170 “BOQ0 . =10.0 0.0 10,0 1 8171 !
00034y T +B171 LT =3.4 T T ~3.4 o :
00u345 CEAR 8175 - 8190 8170 8190 =10.0 10,0 -10.0 1 . 8175 ' o !
000346 . +8175 -2.5 ' “2,5 T e !
000347 CBAR 818177778170 8120 8100 =10.0770.0 T 1000 1 A18Y : » :
000348 +8181 =34 ~3.4
00349 ' CBAR 8185 8190 8100 8150 10,0 3,75 . 14.0 1 a18s !
003350 +5185 . -2.5 T o 2.5 , _ N |
006351 CBAR 8191 8170 8190 8200 =10, 10, 0 1 g9l |
cun3s2 +8191 ~3.4 ‘ ' =2l i : A .l
TTTOUN3s3T T TTCuAk 8195 8190 8Len 8200 TT=10+,07 1040 040 | 8195 -
COuISL +8195 © =2.5 : ~2.5 ‘
00N3I5HS CHAR - 8201 8170 gz200 8210 ~-10. 10. "0 1 A2n1 _ .
e CI NP e 2200 R R S T . wons smtesnimn

i
| : i ;

: | .,
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.
~10.0 Y

i
|
T
000357 CRAR 8205 8190 8200 8210 0.0 1 8205 - {
000358 +5205 -2,5 -2.5 e {
000259 Canr’ 8215 8190 8210 glao ~10.,0 10, 1o, 1 8215 ;
0060350 +5215 "205 25 5 i
000261 CODMEM 8006 8006 8040 8110 8130 8001 : |
500362 CQoMEMT 8011 8006 8080 8160 813 8010 ]
JU0353 CODMEM 8043 3006 soun 8110 8140 8020
00936 CQDVEM _ 8192 8006 8050 8160 8140 sp22 _ i
Lou3ss CROD 804l 8041 8040 8110 8051 aonl 8050 8160 !
CUN366 CROD 8071 8130 8110 8070 816l , B130 8190 8160 !
000367 CROD 8111 8130 8110 810 aiug 8130 8140 a1sn !
v0uias CROD 3130 8130 5060 8130 8160 8130 a1%0 a16n ;
000759 CROD 8162 8130 8160 8140 8163 8130 8140 8100 o
00370 CROD 5171 8130 8170 8130 8131 8130 8130 8110 i
gonN37L CRCO™ 8210 8130 8160 B210 8110 8130 8060 8110 {
00372 CTRIA2 8001 8001 8000 8130 7 8090 |
000373 CTRIA2 8002 8062 gons 8130 8000 !
Tl CTRIA2 8003 §002 8065 8130 801 . M
oLV3?5 CTRIAZ2 80O% a00l 6002 8130 8170 o |
DOV276 CTRIA2 8005 8002 8005 8130 8002 { ‘
TTTTC00377 CTRIA2T78007 8001 soun 8110 807N 7 : 7
000378 CTRIA2 8008 8002 8005 8130 8001 / |
000379 CTR1A2 8012 8012 8000 8001 8005 )
TTeousnd CTRIA2T 8012 8012 8001 8010 8005 ‘
000381 CTRIAZ 601N 8012 £010 8002 80(5 !
Gen3682 CTRIA2 8015 8012 8002 8000 a00%5 i
Q00383 CTRIAZT 8026 "8002 8025 8140 8020 j
© o 0C0384 CTRIA2 8027 8002 8025 8140 80310 “
000385 CTHRIA2 8031 &001 8020 8140 8140 :
TTTT000386 CTRIA2T 8032 8012 8021 BO3N 8025 , {
00337 CTRIAZ 8033 5012 8920 8022 8025 ’ |
005388 CTRIA2 8034 8012 80c2 8020 86025 |
000389 CTRIA278036 8012 5020 8021 8025 |
0003220 CTRIA2 8052 8001 e0s0 8160 8210 v
000391 CTRIA2 8082 8001 8040 " 8110 s0n0 !
—TTe003%2 CTRIAZ2 T 8121 8001 80¢0 8120 8170 . T
0UB393 CTHIAZ 8151 80n1 8100 8150 81p0 .
G0U39Y4 CTRIAZ 819l 8001 8650 8160 ag1an L
000335 CTRIA2™B193 8002 8025 8140 8022 -
0003%6 CTRIA2 81094 8002 8025 8140 8021 }
060337 " CTRIAZ - 8195 8001 8021 8140 a100 * :
560398 GRIN™ ~78000 o 1700 ~13,25 7730 |
000399 GRID 8001 17.0 ~7.25 3.0 i
£gUus00 GRID 8002 - 17.0 -13,25 =3.0 |
0C0430% GRID 8009 1750 =10,257 0.0 1
0C0402 GRID 8010 17.0 ~7.25 =3.0 :
000403 GRID 8020 17.0 7.25 3.0 ' i
002404 GRID 8021 17.0 13.25 773.0 T
000405 GRID 8022 17.0 7.25 -3.0 !
000406 GRID 8025 17.0 10,25 0,0 }
CCOL0Y GRID 8030 17.C 13,257 =3.,0 X
000408 GRID 8040 17.0 0.0 10.25 |
000409 GRID 8050 17.0 0.0 ~10.2% \
000410 GRID™ 8060 0.0 030 20 PE T :
00411 GRID 8070 8000 28.0 60, 0.0 !
oouui2 GRID 8ogeo 8000 23.0 120, 0ol :
000413 GRID 3090 goon 28,0 150, 0.0 .
000LLIY GRID 8100 8000 28.0 30. 0.0 ;
gouils GRID 8110 0.0 0.0 10.25%
T AGGHLG GRID TTTTAL20 TTTURON0T T 24,0 180, 0T
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-
000417 GRID 8130 0.0 " =10.25 .0 :
0004138 GRID BL4n 0.0 10.25 o0
— 000419 GRID B150 8000 2.0 0 .0
oouu20 . GR1D 8160 0.0 .0 ~10.25%
000421 GRID 8170 3000 28.0 ~150. o0
TTTuUg22 : GRID a180 8000 28.0 =304 .0
ocou23: GRID 8190 - 80CO0 23.0 ~120. .0
‘guos2y GRID 8200 0.0 0 =2u.25
T Toyoe2s GRID 8210 8000 28.0 ~60. o0
000426 GRID 8300 8000 25,0 215.0 0.0 . 0 23456
000427 GRID - 84GD 8000 25.0 125.0 0o 0 23456
T oGus28 MATL 2024 10,566 U4.CE6 2.6F=y
geosee PBAR 8000 2024 1.17 .08 26
209430 PBAR 8170 20624 0.50 4,3 0002
T u0u831 PBAR 8190 202y w8 2.36 2.36 3.55
© 000432 PODMEM 8006 2024 0.10
000633 PROD goul . 2020 0,35 - .
TTT0oun3eT PROU 8130 2024 0.u35 . - .
000u25 PTRIA2 8001 2024 0.C04U o -
500436 PTRIA2 8002 2028 0,20
T obou37 - PTRIAZ™ 8012 202 . 125 A , - _
ooQuss B AR RO K o Tk K KK o O ok e KK o e sk b s 3K i ke e e s ok ok K e o ke sk o sl s ke ok e s o ke s o S b sk ok o 3 sk ok ol 3K 3k o e ke ok s 3 K ke e ok ok
800439 % »
TTTouuino g - MINT=TANK
oopuy L % ,
000442 T LOWER (AFT) TRUSS ) o )
TTT000443 CROD 850017778500 8500 8080 T 83002 T 8560 8500 8070
" Gounuy . CRCD 85011 8500 asc1 8090 8snt2 8500 8501 8060
000645 CROD 85021 8500 8502 8060 85022 8500 8502 8100
T 000446 CROD 8503177778500 8563 BL20 85032 8500 85037 B0&n
VOULLT cRob 850641 8500 8504 8070 85042 8590 8504 8150
nopuus . crob 85051 8500 850% 8179 85052 8500 8505 8090
000549 CrOD 8506177 8500 8506 8100 85062 8500 8506 8180
0004%0 CROD - 85071 8500 8507 8190 85072 8500 8507 8120 b
000451 CROD 35081 8500 6508 8150 850R2 8500 8508 8210 .
60652 CRCO 850917778500 85C9 8200 85092778500 8509 81707 o }
00u453 cren 85101 68500 8510 8180 85102 8500 8510 8200 X
CULLSY CROUL 85111 8590 8511 8210 85112 8500 8511 8190 i
TTTO00455 GRID 8500 8000 68.9330390, ~ ~64.39498000 456 o i
000556 : GRID 8501 8000 60.93303120, -69.39698000 456 . '
200657 GRID 0502 8000 68.9330360., _ «69.39698000 us¢ P
TTThoosssT T T GRIDTTT %03 T B00n T T T 68.93303150, ~690.39628000° . 454 i
900459 GRID 8504 8100 68.93303320., -649,32698000 usg !
060460 GRID 8505 8000 68.,93303180, ~69.39698000  45g »L
Teunsel T T T GRID T Ugs06 T T sono T 68.93303.0  =69.39698000 454 i-
000462 GRID . 8507 8000 68.93303=150. ~64,309593000 45¢ i
0C0LH3 GRID 8508 8000 68.93303=30. ~69.39698000 456 L
TTTOCDLESY GRID 850977780007 68.93503~-120.  ~60.39608000 4se, :
000465 GRID 8510 . 8000 68.93303~60, -69.39698000 456
CUDLES GRID . 8511 8600 68.93303-90, ~-69.39698000 456
000857 TPRODTTTT 850077785007 T 0.767 T T T
00VL68 $ UFPER (FORWARD) TRUSS
S 000459 "~ CROD 86001 8600 8600 8701 86002 8600 . 8600 8702
T 000470 CRODT 86011 8a0n0 T 86C1 T 8703777786012 7860077 60l 8700
0CONTL CRCD 86021 8500 86072 8700 86N22 8600 8602 - 8704
cous72 CRGD 85031 8600 8603 8705 86032 8600 86n3 8701
TTTeCuuTITT TTCROD T T T BB04LTTTIBA00 T T 860 T 18702 77T 86042 77778600 T 8604 T T BT06
0Uou7Y - CRrROD 86051 8600 86L5 8707 86052 8600 8605 8703
300475 CROD . 866061 8600 BARGA 8704 86N6KZ 8600 B60S 8708
TTTOUETGTTTTTTTTTTTTCRGD T T 86070 T 4000 T 8607 T 8709 T T aanya T T 8705

B600T T an0T
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000477 CROD 86081  B6KOD 86na 8706 86082 8600 B608 8710 {
00078 CROD 86091 2600 8609 8711 a6N92 8500 . 8609 8707 /
TTOUtRTY CRrOL 861017 8600 8610 8708 861027 8600 8610 a7 T
000430 CROD 86111 8600 8611’ 8710 86112 8600 8611 8709 !
___ouossl GRID 3600 - - 800N 80.0 90. ~219.0 8000 456 !
toous2 GRID 6601 86D 800 120, -212.0 8000 use, e
201483 GRID 8602 8060 80,0 60 -219,0 8000 456 [
___couuay GRID 8603 8000 80, 150, _~219.0_ 8000 456 !
000485 GRID 8604 8000 80, 30, ~219.0 8000 456 [
000456 GRID 8605 6000 89, 180, ~219.0 8000 . 456 !
_____buuusr GRID 8606 8000 80, .0 ~219.0__8000 u5€6 !
oouLes GRID BOOT 3000 80.. ~-150,  =-219.,0 8000 456 7
000uBY GRIN 8608 80006 80. =30, ~219.0 8000  uS5a I
000490 GRID 8609 B0CO BO. ~120. =219,0 8000 456 . !
T Loue9l GR1D 8610 8000 80, -60 ~219.0 8000 456 ;
pcu492 GRID Ho1l 8000 80. -90, * =2192.0 8000 456 :
000493 GRID 8700 8000 8540 op, =370, 456 .
R GRID 8701 8000 8540 129, =320, 456 l i
QG495 G110 8702 800C 8540 60 =320, 456 .,
00Y495 GRID 8703 8000 8540 150, =320, L5€ / |
TTTTeous97 GRID 8704 80CO 85.0 30, =320, bse 7 T
000598 GRID 8705 3000 8540 180, ~320. 456 !
0OULYY GRID 8706 8000 8540 .0 -320. us6 ! '

T 000500 GRID 8707 8000 85,0 =150, =320, 456
001521 GRID 8700 8060 85,0 -30. ~320. 456 |
2Los02 GRID g709 8000 8540 -120. =320, 456 . )
TTTOL0503 GRIU 8710 8000 85,0 -60% =320 456 ;
T 000504 GRID 8711 8000 85,0 -9n, -320. 456 . i
000505 PROD 8600 8500 0,868 ' l
TTTTEL2%06 MAT1 8500 5,756 03 17 75E=4 ' 7
000507 % " ALL CARGO BAY INTERFACE POINTS ARPE TO REMAIN IN THE SAME PLANE L
000508 MPC 8700 8701 1 1.0 8700 1 -1.0 !
000509 MPCT 8700 8702 1 150 8700 1 <1.0 .
000510 MPC 8700 8703 1 1.0 8700 1 -1.0 }
DU0511 MPC 8700 B704 1 1.0 87c0 1 -1.0 \ \
—TT00us12 MpC 8700 B705 1 170 a87e0 1 =1.0 - ; v
000513 MPC 8700 8706 1 1.0 8700 1 -1.0 |
000514 MpC 8700 8707 1 1.0 8700 1 -1.0 , '
200515 i elo 8700 8708 1 1.0 870N 1 -1, T
00U516 MPC 8700 8709 1 1.0 8700 1 «1.0 l
000517 MPC 8700 8719 1 1.0 8700 1 -1.0 ) |
TTTTO00S LY MPC 8700 8711 1 1.0 8700 1 =1 T ;
000519 “pC 8700 8701 2 1.0 a700 2 -1.0 : f
ous20 MPC 8700 8702 2 1.0 8700 2 ~1,0 \
DOUS21 MPC 8700 8703 2 150 8760 2 =10 =
poys22 MPC 8700 6704 2 1.0 8700 2 ~-1.0 Ty
-gLusS23 MPC 8700 8705 2 1.0 8760 2 1.0 y
pousay MPC 8700 8706 2 1350 a7¢0 2 =1.0 T
0uuS25 MPC 8700 8707 2 1.0 87¢0 2 -1,0 o
200526 MPC 8700 8708 2 1.0 8700 2 -1,0 g
000527 MPC 8700 3709 2 130 8700 2 =1.,0 :
005528 MPC 8700 8710 2 1.0 g7e0 2 -1.0 ’l
© 000529 MPC 3700 8711 2 1.0 87chs 2 tLo=1.0 |
600530 MPC 87600 8701 3 120 a87co 3 =1.0 .
LOu531 MPC 8700 8702 3 1.0 8700 3 -1.0 X
0GL532 MPC 8700 8703 3 1.0 8700 3 ~1.0 !
—TCOUS33 ¥pC 3700 —Ta704 3 1.0 8700 3 -1.,0 T
Lous s MPC 8700 8705 3 1.0 87en 3 ~1.0 !
2U0535 MpPC 8700 8706 3 1.0 8700 3 -1.0 §
TTTTR0s3s “upc 8700 TTRT0T TS T T 0T T a0 3 -1.0 ! '
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e

ToensS?T . CELASHT 209 9.914E5 109

000537 MPe 87¢0 8708 3 1.0 8700 3 -1,0

000538 M“PC 8700 8709 3 1.0 . 8700 3 -1.0
— 00u339” MEC 8700 8710 3 170 8700 3 =10 _
000540 MPC 8700 8711 3 1.0 8700 3 -1.0 |
0ousSHl $ MODAL COORDINATE DATA ;
Taruse? T SPOINT T 10d THRY 106 :
0CusL3 CrASSH 101 2.927 101 |
200544 CMASSY 102 2.927 102 , i
TTTo00345 CMASSY 103 0.660 103 7 }
00USY CMASSH 104 1.311 10U :
000547 CHMASSY 105 O.u4s  10% f
R ChnSsSt 106 “0.2018 106 ; o :
40usL9 ’ CMASSE 107 0.1584 107 : . I
0UI550 CMASSH 108 0.1940 108 - v
TTTeoussyT MASSHT 1097 0.2043 10% . !
2005%2 CELASY 204 1.251E6 104, ’ |
009553 CELASH 205 1.262E6_ 105 : |
TR nnsY o CELASY T 206 T BTEST 106 '
000555 CELASG 207 6.72955 107 !
000556 CELASY _ 204 8.01AE5 108 !
[

000558 % THESE ARE THE MPC*S FOR THE MODAL CONSTRAINTS
So0s59 5 MORAL CONSTRAINT EQUATIONS

000550 5 ok K K KR KK oK oK A K ok ok ok o 3 oK oK o o 5k o K o K o ok R 45K A ok oK ok o o o o o o W o o 3 K o o e ok o o e o ok o o oK

|
CouDnHl 3 |
Go0562 3 GIMBAL  ACTUATORS u
TTT00U563 5 _ T e e 1
000564 . CELAS2. 8301 1.15E6 6120 1 8300 1 -
004565 CELAS2 8401 1.15E6 6080 1 8400 1 : I
TTT0005Dn T T B koo ok ok ko FORR A o KK e o ok A A o e o T ok ok oK ok o A K T oK ok o oK o o oK oK A R A o T ook o o T o ok o S T o e o o K o o e e o o ;
000557 s :
coous68 5 TP A STRUCTURE USED FOR ALL MINI~TANK RUNS : .
020569 3 T T P
000570 3 TPA #1 y !
000571 GRID ° 6061 8000 35.0 -90, 43, 45¢, !
600572 CoNM2TT79007 6061 1.97 - . D
900573 : CELAS2 60611 2.0E+46 6061 1 6070 1 ;
CUes7Y CELAS2 606121 2.0E+6 6081 - 2 607N 2 s
TTTOUOST?S T T CELAS2 TTH06122 7L 4E+6T 6061 2 6040 2 |
000576 "CELASZ 606131 2.08+5 6061 3 6070 3 . P
000577 CELAS2 606132 1.4E+6 6061 3 6040 3 !
T oeos?E s T o |
£00579 9 ' TP A R 2 S : : |
060580 GRID 6062 8000 3540 90. 43, . 45¢ I
TTT00)581T T T T T CoR2TTT 9008 T 6062 - 1.97 o - ' ' o
000582 CELAS2 60621 2,0E+6 6062 1 6070 1 :
ouess3 . CELAS2 606221 2.0E+6 6062 2 . 6070 2 |
TT00usaN T T CELAS2 6062227 L LEYS 6062 2 6040 2 ~~;
000585 CELAS2 606231 2.05+6 6062 3 6070 3 |
000586 CELAS2 606232 1.4F+6 60&2 3 60u0 3 ) '
00058 hokor A kR AOK A0k K AR AR OB Ok oK A K e AR o KRR o A oK K o K oK oK K ot e oK K K o o o K o oK K 3 ol 7K 3K 8 3K o o o o oK o oK ok o e e K K
000588 % .
002589 3 E0S SUPPORT FRAME .
TTT0065%0 g7 TTTSUPPORT FRAME DELETED
000591 5

guos92 © ko ok ok ok o8 ok K sk K KOk K kO R K ok ke ok K o Kl K ke sk R sk ok Sk sk ofe ok oK ol ok ok ok 3K sk 3K ok sk ok sl 3K o ok 3K o4 3 sk o 3 e e e sk ok ok ok K o oK ol e e e ok ok L.
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R_ELT RUNTNK/MPCS,1,720110s 45151

000001 - MPC 8500 8500 +0000 AS001A

1 1.0000 101 ]
¢02002 MPC 3500 8500 277170000 101 0 Joono a5002A
060003 MPC 8500 8500 3 1.0000 101 0 =1..0000 AS003A
060004 MPC 8500 8501 1 .1.0000 101 0 «00N0 asn11A
0V0009s MPC 8500 n501 2771.0000 101 0 20000 85012A
000006 MPC 8500 8501 3 1.0000 101 0 «%.00N00 ~ 85013A
260007 MPC 8500 £502 1 1.0000 in 0 L0000 " AS021A
avu00s MPC 8500 8502 21,0000 101 0 .0000 : AS022A
000099 ’ MPC 8500 8502 - 3 1.0000 101 0 =1.0000 85023A
000010 MPC 8500 as503 1 1.0000 101 0 « 0000 ASO31A
00001y MPC 8500 8503 2771.0000 101 07,0000 850324
000012 MPC 8500 . 8503, 31,0000 101 0 =3..0000 ‘ 85033A
ooUeL3 MPC 8500 _ 8504 1 1.0000 101 0 .0000 asntIA
oveoly T MEC 8500 RS04 2771.0000 101 .~ 0 T .0000 BRNL2A
000015 vPC 8500 - B%04 31,0000 101 0 =1.0000 : ASNL3A
00U0L6 MPC 8500 8505 11,0000 101 0 +00N0 85051A
T 0000L7 MPC 8500 8505 2771.00007 101 07,0000 BS052A
eoeols MPC 8500 £505- 3 1.0000 1 0 =1.0000 ASOS3A i
000019 fS=1¢ 8500 8506 1 1.0000 1nt 0 +0000 85061A !
000020 wPC 8500 8506 2771.00007 104" 0 .00007 TTTA5062A
ounG21 MPC 8500 AS06 3 1.0000 101 0 =1..0000 A5063A
000C22 . MPC 8500 8507 1 1.0000 101 0 « 0000 as071A
TTTT00u023 MEC 85007 8507 2771.0000 101 07,0000 850720
T opune2y . MPC . 8500 8507 3 31,0000 101 , 0 =1.0000 a5073A
061025 MPC 8560 508 11,0000 101 0 .0000 A5081A
TTTTGONCRS ; MpPC 8500 asng 271.0000 101 07,0000 a85nN82A
DOnL2T MPC 8500 8508 3 1.0000 11 0 =1.0000 85083A
001028 mPC 8500 : 4509 1 1.0000 101 0 «00N0 850917
TTTT00N029 MPC 6500 8509 21,0000 101 0 20000 85092A
800030 : #pC 8500 8509 3 1.0000 101 0 =1.0000 850937
000U32 mMeC &8500 8510 1t 1.0000 101 0 «0000 - 85101A
¢0n032 MpC 5500 8510 2771,0000 101 A 07,0000 ) a5102A
00L033 MPC 8500 8510 3 1.0000 101 0 =1.0000 as103A R
00003y T MPC 8500 8511 11,0000 101 0 0000 85111A P . A :
~TTTOGHG35 MPC 500 511 2771,0000 101 0 .0000 851124 R
000636 . mpC 2500 8511 3 1.0000 101 0 =1.0000 85113A reced"'g page Mﬂﬂk
0Vn037 MPC 8500 . 86500 1 1.0000 101 0 « 0000 ' RE001A B
09038 MEC 8500 0600 27100000 101 0T T 0000 86002A -
oLuL29 MPC "8500 8600 3 1.0000 101 0 =1.0000 86003A
000060 MPC 8500 8601 1 1.0000 101 0 <0000 86011A
asi0mY MPC 6500 8601 27170000 107 0T T v 0000 YD -7 S
0Cu0u2 MPC 8500 8601 3 1.0000 101 0 =1..0000 _ 8501 3A
0e00cy3 MPC 8500 Ar02 1 1.0000 101, 0 0000 - - ARN2IA
noNCHY ; MPC 8500 8602 21,0000 101 0", 0000 : A6022A
00004% MPC 8500 " 8602 3 1.0000 101 0 =1.0000 A6023A
000046 MPC . 8500 8603 1 1.0000 101 0 20000 86031A
T OC0ouT BPC "8500 8603 2771.00c00 1073 07 0000 a6032A
000048 MPC 8500 . 8603 3 1.0000 101 0 =1.0000 - a6033A
000049 MPC 8500 8604 1 1.0000 . 101 .0 . 0000 AG041A
T60050 MpPC 8500 nooY 2710000 101 0T 0000 86042 A
000051 MPC 2500 : 8604 3 1.0000 101 0 =1.0000 8604 3A
ceocs2 MPC 8500 ' 8605 1-1.0000 .101 0 +0000 B6E051A
T TTTTO0U053 MPC 8500 T TTTTTRANS T T 27TTLL 0000 T Tl D T 0000 B6052A
000054 MpPC 8500 8605 3 1.0000 101 0 =1.0000 ABOS3A
000055 MPC 8500 8606 1 1.0000 191 0 .0000 B6HORTA
. cuomﬂo““*““"“"’"”mpc‘""8500'f*““"“naoa'““‘“”“¢‘“1.nonn““““'1nr“‘"“"“"0"‘.oono‘"'““"”“‘nﬁn69A

'
.



i
000057 MPC 8500 2606 A 1.0000 101 0 =1.0000 86063A }
0uU0Css ¥PC 8500 8607 1 1.0000 101 0 »0000 86071A |
TOU00%Y MPC 8500 8607 27 71,0000 1ot 0~ .0000 B6NT2A [
000060 MPC 85090 8607 3 1.0000 11 0 =1.0000 B6073A i
QouCsL MPC 8500 8608 1 1.0000 101 0 «0000 86081A I
TwuGced MPC 8500 8608 21,0000 101 0 <0000 860327 '
000963 MPC 8500 A608 3 11,0000 101 0 =1.0000 B6NB3A :
GO006HE MPC 8500 R6E0S 1 1.0000 1n1 0 .0000 86091A :
To0008s MPC 8500 8609 2 71.0000 101 0~ .0000 86092A |
0C0066 MPC 8500 8609 3 1.0000 101 0 =1.0000 £6003A i
00UGG67 MPC 8500 8610 1 1.0000 101 0 +G000 861014 |
TIpunes MPC 8500 8610 27 1.0000 ToL ] «0000 a6102A i
300069 MPC T 8500 £610 3 1.0000 101 *0 =1.0000 86103A !
00070 $4PC 8500 8611 1 1.0000 1ol 0 20000 8A111A i
000071 mPC 8500 8611 2 1.0000° 1ot 0 .0000 86112A ;
Cuuo72 MPC 8500 a1l 3 1.,0000 101 0 =1.0000 861137 |
0C0073 +85001A - 102 0 .0000 103 0___.00Nn0 ASN01A )
TTnouors . +0L002A 102 0 1.0000 103 0 «7257 85002R :
. Q00075 +535003A 102 0 L0000 103 0 «0000 850030 e
0300076 +e5011A 102 0 .5000 103 0___.3806 85011R !
Tpepory +85C012A 102 ] . 8660 103 0 6285 asni2n B
0C0078 +£5013A 102 0 L0000 103 0 1691 B85013R f
00079 +85021A 102 n__=.5000 103 0 ~.3806 85021R
TBgo0s0 +55022A 102 0 « 8660 103 .0 + 6285 50228 ;
0LanaL +85023A 102 0 ,0000 103 0 «.1691 85023R |
009942 +85031A 102 0 8660 103 0 6592 a5N31R ;
Toconay 4550324 102 07 .5000 103 0 «3629 A5032R i
003034 +85033A 102 0 .0000 103 0 «2929 85033R P
00045 +35041A - 102 N ~.8660 103 0 =.6592 850418 |
Troosus 50420 102 0 5000 103 0 43629 85042R :
00087 +pLOUBA 102 n ,00N0 103 0 =~.2929 850425 i
600088 +85051A 102 0 1.0000 103 0 L7612 850518 :
U089 THE5052A 102 0 . 00007 103 0 .0000 a5052n
000090 +85053A 102 0 L0000 103 0 - .3382 85053R |
VRt B T+85061A8 102 0 «1,0000 103 0 ~.7612 850618 !
TTenuegR THu5062A 102 0 T.0000 103 0 .00n0 85062R 3
0uQU93 +85UEIA 102 0 .0000 103 0 ~.3382 85063R !
soUs9s +85071A 102 0 « 8660 103 0 . 6592 850718 I
TO0U09ST T +85072A 102 N w5000 103 0 =.3629 85072R° !
000096 +850T73A 102 0 L0000 103 0 «2929 85073R b
000097 +85081A 102 0__~=.86A0 103 0__=.6592 B50A1R !
IITS) +85082A 102 0 -.5000 103 .0 ~.3629 8n0a28 ;
000099 +85983A° 102 0 .0000 103 0. ~.2929 85083R8 |
500109 +850017 102 n___.5000 103 0 .3806 850918 |
006201~ T 4850924 102 0 =.8660 103 0 -.6285 850902R P
00u19 +85093A 102 0 .o0n0 103 0 + 1691 850938 f
Qo003 +35101A 102 0 =.5000 103 0 -.3806 AS101R !
TooULoH +151020 1027 0 =.8660 103 0 ~.6285 85102R i
0060105 +85103A 102 0 .0000 103 0 -.1691 A5103R !
000105 +55111A 102 0 L0000 103 ] . 0000 85111R f
000107 +35112A 102 0=1,0000 103 0 «.7257 85112R -
ocnios +85113A 102 0 .0000 103 0 +0000 851138 '
00y109 +86001A 102 0 .0000 .+ 103 .0 <0000 860018 |
TT00u1r0 +86002A 102 07 1.00007 103 0 «.1132 nEDA2R ;
ocoiil +86003A 102 0 L0000 103 ] . 0000 860038 ;
son112 +3C011A 102 0N 5000 103 0 «.0739 86011R !
To00113 +u6012A 102 [ L B66D 103 07 =.09R17 a6012n ]
000114 +86013A 102 0 .6000 103 0 2403 A6N13R !
G0n115 +85021A 102 N =.5000 10% 0 0739 R&EN2 1R i
TU0HYIS T TR U2 T T T g T T e T L86a0 T A T T a0l T "
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. }
000117 +86023A 102 0  .0000 103 0 «.2403 R6G023R [
€00118 +26031A 102 0 8660 103 0 ~.1279 86031R !
00011y FHEL32A 102" 07,5000 103 0 =.0568 860328 i
o00120 . +86033A 102 0 .000N 103 0  «41A3 86033R 'l
000121 +ea0L1A 102 0 =.86A0 103 0 «1279 a60u1n
TQoegiee +RHNUAA in2 0 .5c00” 103 0 «.0566 86042R ]
onu123 - +ROCHBA 102 0 .0000 103 0 -.4163 860438 3
oLola +36051A 1n2 0 1.0000 103 0 =477 __86n5s1R i
T Tnonlizs T THge082A 102 0 7 .0000 103 0 .0000" 86052R I
900128 +86053A 102 0 .0000 103 0 .4807 860538 :
__bom27 +86061A 102 0 =1.0000 103 0 « 1177 anrNAa1R b
TTouol24 +36062A 102 0 L0000 103 0 L0000 86062R i
oun129 +B5N63A 102 0 .0000 103 0 =.u807 a6063R l
SUN130 +86071A in2 0 .8660 103 0 ~.1279 86N718 v
TTe003L +HBUTZA 102 0 =.5000 103 0 0566 B6072R |
T 000132 +86073A 102 0 .0000 103 0 4163 860738 {
000133 +86081A 102 0 =.8660 103 0 1279 86081R i
TTounizy . +a06082A 102 0 =.5000 103 0 40566 T p60828 ?
000135 +BOHUB3A 102 c  .0000 13 D ~.4163 860830 5
Q000136 FR6091A 102 0 45000 103 0__=.0739 B6N91R d
TToU0LsTTT +86092A 102 0" =.8660 103 0 0981 860028 -
Luu13g +8i093A7 102 0 .0000 103 0 .2u403 86093R :
000139 +86101A 102 0 ~.5000 103 0 +0739 A6101R ;
TToe0s0T T T T Hanti02A 102 0T 8660 103 0L 098y B6102R ,
000141 +A6103A 102 0 .0000 103 0 ~.2403 B6103R i
pouiG2 +86111A 102 N 0000 103 0 .00N0 A6111n !
TTO001u3 +anl12A o2 0 =1.0000 103 07 L1132 86112H !
00014y +86113A 102 8 «D000 103 0  .0000 86113R -
gCu1us +850018 104 0 L0000 10% 0  .00N0 85001¢C i
TTOoULesS T ¥550028 1oy 0 8624 10S 07 .0u08 TRS002C i
000147 - +B5003p 104 0 .0000 195 0 .00n0 85003¢ |
0CU14S +85011R - ion 0 8771 108 0 .0695 as0tic ;
000189 +850123 1067 0T 7868 105 0T L0430 a5012¢ |
000150 +8501 3R 104 0 =.0564 105 0 «3531 85013¢C [
0060151 +850218 104 8 =.4771 1ns 0 =.0695 85021¢ !
—Tgouis2T— +a50228 100 0 STHEBTTTTTIOS 0L 0430 R5022C T
000153 +35023R 104 0 L0560 105 0 =«3531 85023C |
Qou;sn +85031R 104 0 JB264 1n5 0 1203 85031C !
000155 T 4450328 104 T L6312 105 07 L0258 85032¢C '
CU0156 . +aguasa 104 0 =.N0976 105 0 .J6l16 85033¢ :
QouL1s? 850418 104 N ~.B264 105 0 =~1203 B5041C |
TTQC01358 ““—“‘+au,uaa 104 04352 1057 07T Vo248 8ENU2C i
CUuls9 +ULHUL3R 104 0 .0976 105 0 =~«6116 85043C !
0C0160 +a50518 104 0 L9543 15 0 +13R9 85051¢ P
~T0G 1161 FHENS2H 104 0L 0000 105 0™V 0000 85052C T
0Lo162 +HLO5R 104 N =,1127 105 0 .7062 85053¢C t
000363 +350618 104 0 =.9543 105 0 =.1389 85061C !
TTO0UleYTTTTTTT T +85062R 1047 0TTTVe000 105 07 .0000 85N62C ;
500165 +850628 1on 0 .1127 105 0 =~.7062 85063C !
000166 +850718 104 0 .826U4 105 0 .1203 85071C :
—00016% +850728 10y 0 =Lu312 105 0 =, 0248 85072¢C )
000168 +8%0738 104 0 ~.0976 105 0 6116 85073C ;
009169 +350810 104 0 ~.8264 . 105 0 =.1203 B85081C !
TTORALTOTT T TT#asnezs 104 0 = 31207 105 0 =.02u8 RENA2C or
eo6L7Y +8508638 104 0 .0976 105 0 =~.6116 85083C [
ace1v2 +850918 104 0. L4771 105 0 .0695 85091C
—ty0173” +850928 104 0=, TGRS 105 0= 0430 Asno2c '
000174 4850238 104 N =.05p4 105 0 +3531 R5093C :
000175 +05101R 100 0 =.4771 ins 0 ~.0695 /5101¢C
TTCONLTE T T T T ea51020 109 o T, Thes 105 o . 0430 /8102C
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« 0564 105

000177 4451038 104 0 0 «.3531 85103¢C
£09178 +6853118 104 0 L0000 105 0 0000 85111¢
OO0 T +sslien 104 0 =.8624 105 DR 11T a%5112¢
000180 - +85113R 104 0 0000 105 0 0000 85113¢
000181 +p06001B - 1oy 0 .0000 105 0 0000 A6001C
00012 T +BRL002R 104 0 =.3543 105 0 .0277 anrn0oc
000183 +360038 104 0 L0000 105 0 . 0000 A6003¢
oLn1sh +860118 104 0 =~.1574 105 0__ 0287 _ 86n11c
TTou0iss T T¥gebizn 104 0 =.3068 105 0 <0240 A6012¢
ouuige +86012R 104 0 =.4107 . .105 0 «.0013 . 86013C
000187 +860218 1n4 0 L1578 105 0__=.0287 T 86021C
o001 ) +360228 104 0 «.3068 105 0 0210 86022C
0un1es ’ +360238 104 0 4107 - 105 0 <0013 86023¢C
000190 +8603189 . lon 0 =.2727 105 0 «0498 86031C
TTO0019r T T 4860328 . 104 0 T~ 177 105 07 L0138 _86032C
cguiez +860328 104 0 =.7113 105 0 «.0022 86033C
80U1s3 +8604i8 100 0 $2727 105 0 ~.0u408 86041¢C
TTOUGL948T ¢ T T 4860428 104" 0 -.1771 105 0 « 0138 TTae0u2¢
000195 +260438 104 0 L7113 105 0 0022 860430
000195 +860518 ) 104 0 =.3149 105 0 $ 0575 86051C
000197 T +a6us528 104 0 20000 105 0 <0000 86052¢
00n:98 +860538 104 7 0 =.8213 105 0 «.0025 86053C
060129 +86061R 104 0 3109 105 0  =.0575 86061C
TTTO0UR00T T T T +a6ie2n 104 0" . 00n0 105 0 .00N0 T 86062C
suu2ol +p6063R v 104 0 8213 105 0 0025 B6063C
gou202 +36071R 104 0 ~2727 105 0 .0408 . 8607IC
TT0002037T T T T T #0728 ) 104 0 L1775 T 0T w.01387 } 86072C
000204 +8606738 104 N =,7113 105 0 =.0022 86073C
800205 +860810 104 0 2727 105 0 =.0498 86081C
TTT00u206T T +ru0B2y 104 0 T L1771 105 0 «.0138 ~ 86082C
000207 +860838 104 0 7113 105 0 0022 . 86083¢
000208 +350010 1C4 0 =.1574 C 105 0 .0287 ‘ 86091¢C
TT00uZ09TT T T T T T+ 092K _ 104 0 30648 105 0 w0240 T 86092C
200210 © 460930 104 0 =.4107 105 0 -.0013 ] RGNAXC
0052114 +£61018 104 0 L1570 1S 0 =.02R7 - R8K1C1C
TToon212T T T T Hs6loen 104 0 W 30ABTT T 108 0 -.02080 e6102¢
800213 . +86103R . 104 0 J4i07 105 2 0013 86103C
pou2ly +861118 | 104 ¢ ..0000 - 105 0 .0000 . a6ll1c
TTOCuZlSTTTT T +s6lizn 104 07T .3543 105 0 «~.0277° e6ll12¢
o0u2le : +861138 104 0 .0000 105 ] 0000 © 86113C
orp2l? +85001C . 106 0 .0000 107 0 .00N0_ " AS001D
TTous2ly +85002C7 106 ¢ ~.0370 107 -0 =~.0013 850020
000219 +85003C ' 106 0 L0000 107 0 0000 - AS002D
gcozap +85011C o 106 0 =.0401 107 0 40790 850110
TTouG22YT T T T T +gh012¢ 106 TOT = 03287 T 107 T T w001 T 850120
ognez2 +85013¢ 106 0 ~-.0436 107 0 «.0516 AS0130
00ue23 +a5021Cc T 106 0 L0401 107 0 «.0790 - 850210
TTTedueae T Fpnna2cTe T 1067 NTT=.0328 107 0 T—.0011 ‘850220 .
ocou22s +85023C 106 o} 0136 107 0 0516 850230
000226 +85031C ' 104 0 =.0694 107 0 « 1369 850310
T0C0227 T T T #sn032C” T 106 0 T=.0100 107 07 Tw.0006 850320
couze2s +85033¢C : ‘ 106 0 =.0755 107 0 -.0893 850330
080229 +55041C 106 0 L0694 107 D) =el1369 . a50u1Dn
TToou2307 T ¥65042C 106 0 =.0150 . 107 0 -.0006 aAsSOH2D
000231 +85GU3C . " 106 0 L0755 107 0 .0n93 . ASO43N
opu232 +35051¢ 106 0 ~.0801 197 0  .1581 850510
TToeneas” B +/5052C 106 07 L0000 107 0" .o000 850520 -
0lu234 _ . +85053C 106 0 -.0871 107 0 =e1031 850530
QLu23s +85061C 106 0 0801 107 0 ~.1581 850610 ,
T2l T T T T spueC T T T 0T T 0T Tyn00n T T 107 T T a7 L0000

T ps062n T '

R DU
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. . |
000237 +s<0630 106 0 0871 107 9 1031 a5063n |
050238 85671C 106 0 =.0694 n7 0  .1369 85071D {
T 000239 +a 072¢ 106 o7 0100 107 0~ .0006 850720 '
000240 +845,073C 106 0 =.0755 107 D =.0893 850730
000241 +35081C 106 0 0604 107 0 =e1369 850810 !
TTgnnze2 T THasua2c 1067 T T T T, 0100 107’ 0 .00n6 850820 |
£00Z43 +EBUE3C 106 0 L0755 107 0 .0893 a5083n |
0Do244 +85091C 106 0 =,0401 107 6 0790 85091D |
p00245 ¥asu02¢ 106 0 .0328 107 n +0011 850920 |
000246 +85093¢ 106 .0 =.0436 107 0 «.0516 85093n i
ocu247 +85101€ 106 0 .0s01 107 0  ~.0790 851010 :
g0oU263 485102” 106 0 .0328 107 0 £0011 851020 :
QL0249 . £51035C 106 n L0036 107 0  .0516 851030 :
o050 +85111C 106 0 .o000n 107 0 .0000 851110 -
oupasy +gbhl12c 106 0 .0379 107 0 L0013 85112n \
pou2s2 +85113C 106 0 0000 107 0 .00n0 £5113D |
000253 +36N01C 106 0 .00n0 107 0___ .0000 60010 ;
200254 +8h002c 105 0 =.0739 107 0 e,00n3 860020 :
0UG2YHS 86003¢ 106 D .o000 107 0 0000 86003D |
JuUuNss +uaﬂ‘1c 106 N__=.0673 107 0__=.0039 R60110H !
fuu2s7 +66012C 106 0 ~.0640 107 0 «,0002 ge012n T
0C0258 +56013C 106. 0 .N507 107 0 . 0005 860130 -
00259 +86021C 106 0 L0673 17 0 .0039 860210 E
000260 +a6022C 106 0 =.0640 107 0 ~.0002 860220 A
005261 +86023C 106 0 =.0597 107 0 =.00N5 AGN23N ;
8ro262 +86031C 106 0 =,1166 107 0 =.0067 A6031D |
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